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ities process decisions must 
often wait hours upon the result of a 
trip to the laboratory for a wet 
analysis. But for those determina- 
tions that can be performed colori- 
metrically, continuous, automatic 
endpoint analysis can now be per- 
formed right on the plant floor. New 
Milton Roy instruments continuously 
run through every step of a wet 
analysis in the parts-per-million— 
even parts-per-billion range without 
supervision. And any colorimetric 
analysis that fits these basic require- 
ments can be automated: 


1. No more than four reagents 
required. 

2. All interfering ions can be 
eliminated. 
No heating, filtering, extracting, 
or decanting needed. 
Clean and clear samples and 
reagents. 


When to use the 
Quantichem”® analyzer 


Extremely sensitive Quantichem an- 
alyzers measure concentrations in 
parts-per-billion (ppb) ranges with 
accuracy approaching + 3% of full 
scale, and sensitivity of + 1% of full 
scale. Typical determinations include 
soluble silica (0-50 ppb), dissolved 
oxygen (0-30 ppb), copper, soluble 
iron, hydrazine, and others requiring 
up to four chemical reagents. 

A dual beam optical system and 
the use of two sample cells (one as a 
reference cell) eliminate all possibility 
of errors in measurement due to 
physical interference with the light 
path, different phototube aging char- 
acteristics, sample turbidity, sample 
color, and dirt on cell windows. 





All the henefits of single-reade nt auto- 
matic colorimetri 
nided by the simple, compact and iner- 
pensive Chemalyzer analyzer. Record- 
ing is optional with this unit. 


analysis are pro- 


how to choose the 
right colorimetric analyzer 


“A completely automatic quantitative analysis lab’? describes Quantichem color- 
imetric analyzers. The unit illustrated above analyzes silica in parts-per-billion 
concentration, safeguarding boiler and turbine at a major electric generating utility. 


Unique Minus Delta P” metering 
pumps, housed in the analyzer, meter 
up to four reagents with accuracies 
within + 0.25%. 

Standard designs include a built-in 
limit alarm and circular or strip chart 
recorder with single or multiple re- 
corders. As many as eight different 
samples can be sequenced through a 
single analyzer, with the analysis of 
each recorded on an eight-point strip 
chart recorder. Individually adjust- 
able limit alarms are also available 
for each of the multiple samples. 


Write for Bulletin 1156-1 


When to use 
the Chemalyzer* analyzer 


The Chemalyzer unit is designed for 
simple colorimetric analyses requir- 
ing a single reagent, such as water 
hardness, residual chlorine and phos- 
phates. A simple inexpensive unit, it 
has no reference cell, and therefore 
requires samples free of turbidity 
and discoloration. Though there is 
no amplification of the measurement 
signal, concentrations of impurities 
are detectable to the parts per million 
range. 

One typical application for Chem- 
alyzer instruments is monitoring ef- 
fluent from zeolite softeners for hard- 
ness. At three or six minute intervals 
as specified ) a fresh sample of effluent 
is analyzed, and the ppm concentra- 
tion of hardness is indicated on the 
face of the instrument. An optional 
feature is a high limit relay and 
switch to energize a red light when- 
ever hardness concentration exceeds 
a pre-set limit. If recording is desired, 
*Tradename of Milton Roy Co., Phila., Pa 
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a potentiometric type recorder with 
sensitivities of 10-60 mv may be 
wired quickly to recorder terminals 
inside the cabinet. 

The Chemalyzer is compact, easy 
to operate, and can be installed in 
minutes. It operates practically main- 
tenance-free. All parts in contact with 
reagents are made of suitable cor- 
rosion resistant materials. 


Write for Bulletin 858-1 


How to control 

with Milton Roy analyzers 

The high limit switch available in 
either instrument can be used to 
initiate control action directly or 
through relays. Typical functions in- 
clude starting or stopping a controlled 
volume pump and starting an auto- 
matic regeneration cycle on a zeolite 
softener. Through the use of a pro- 
portional slidewire in the recorder, 
the Quantichem analyzer can auto- 
matically vary the capazity of a con- 
trolled volume pum), to increase or 
decrease the amount of chemical 
needed by the process. 


Write for complete data. Milton Roy 
Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pennsylvgyz 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controilea Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 





@ This DP Transmitter is as close as anyone has come to the perfect process 
instrument. It performs every function a differential pressure transmitter 
can perform ... dependably and competently. Every potential of an elegant 
and original design has been realized in the manufactured product. For 
example: adjustable damping in the differential sensing system lets you 


measure pulsating flow without zero shift, phantom signals, diaphragm 


fatigue, or premature part failure. A sealed measuring chamber filled with 


silicone oil is positively isolated from destructive process fluids. And the 
entire instrument is ruggedly constructed to take a beating and remain 
accurate and responsive. This, then, is an instrument you can install and 


forget. It has yet to betray a user’s confidence. 


Every fact you could desire about our DP transmitter 
can be found within the covers of our Catalog 10B1465. 
But nothing can ever take the place of an actual field 
trial. We'll gladly arrange one for you. 


Fischer & Porter Company, 
541 County Line Road, Warminster, Pa. 


--> 
FISCHER & PORTER COMPANY 


COMPLETE PROCESS INSTRUMENTATION 
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-++ “Frictionliess” design gives 
Flexotrol” longest life, 


stability and accuracy of 








any displacement level controller 


By avoiding knife edges, bearings and associated The controller unit utilizes conventional 3-15 psi 
pressure-tight mechanical fittings, K & M has achieved signal air pressure, has a 0-150% adjustable propor- 
almost frictionless operation in the Flexotrol Dis- tional band, may be direct-, reverse- or snap-acting 
placement-Type Liquid Level Controller. As a result, without parts change. The Flexotrol Level Controller 
errors due to friction, distortion and hysteresis are can also be converted to a transmitter-controller com- 
practically nil. bination. Automatic reset and rate response are 


optionally available. 
Actuation is accomplished through a torque element P eon ee 


which directly transfers displacer movement to the 

controller. There are no intermediate levers. Because 

Full details are given in Bulletin 
456-1. A copy is yours for the asking. 


the rotation of the tube is limited (4°) and because the 
whole assembly is constructed of high-durability ma- 
terials, the torque system has remarkable fatigue 
resistance. Tests in excess of five million operating 


cycles have produced no detrimental fatigue effect. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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Quality control in heat treating ana 
other exacting temperature control 
applications is vastly improved by 
using a Conoflow Model EB with a 
variable autotransformer. 


& UNIT Irving Lefkowitz 
wim C. A. Mabey 


AUTOTRANSFORMER — 











AUTOMATICALLY- PNEUMATICALLY 


The Model EB is a unique final control element—a Conoflow 
exclusive. Essentially, it is a pneumatic-electric transducer, consist- 
ing of a cylinder actuator, a rack and pinion mechanism, and an 
electrical component such as a rheostat, autotransformer or poten- 
tiometer. The cylinder receives a 3-15 psi instrument signal and 





produces a rotary motion (to 360°) which precisely positions the 
electrical device, affording automatic control of any electrical value. 


Model EB Current Controllers are available from Conoflow in 
over 200 different combinations of electrical components. These 
assemblies are designed to handle a wide variety of control 
applications more efficiently and more economically than possible 
by manual operation. A few are: 


* CONSTANT PRESSURE 
* PROPORTIONAL FLOW 
* LIQUID LEVEL 


* CONSTANT TEMPERATURE 
* BOILER FEED WATER CONTROL 
* REWIND CONTROL 


* MACHINE TOOL SPEED ° 
* CONVEYOR CONTROL 
® HEAT TREATING a 


For additional information on the 


CONSTANT FLOW 
STOKER FEED CONTROL 
HUMIDITY CONTROL 


Model EB Current Controller, write 


to Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa. Ask for 


Bulletin EB-3. 


sues 


CONOFLOW CORPORATION a 
a A 
<7 


FOREMOST IN FINAL CONTROL ELEMENTS 
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CRESCENT NYLON MULTITUBE 


Installed at Frankford (Phila.) Plant of 
ALLIED CHEMICAL CORPORATION 


——s 
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Eight miles of CRESCENT NYLON Tubing made from Allied Chemical Corporation’s PLASKON® 
NYLON, in the form of MULTITUBE, is installed in this large chemical plant for purposes of in- 
strument control. 

Each MULTITUBE cable shown in this picture contains 14 nylon tubes spirally cabled together, 
which permits maximum bending without distortion of the tubes. The assembly is protected by a My- 
lar® tape, as well as a weather, corrosion and flame resistant PVC thermoplastic sheath. 


Nylon Tubing offers excellent resistance to environmental deterioration, impact and abrasion cou- 
pled with unusually high fatigue resistance over a broad temperature range. It is less expensive 
than copper tubing, and is particularly easy to install. Individually numbered tubes, with numbers 
clearly visible every 2 inches, make it easy to identify tubes at either end. 

CRESCENT makes many types of MULTITUBE, using copper, aluminum, steel, polyethylene or 
nylon tubes, with a great variety of protective sheaths, including interlocked metal armor. 


Send for NEW Bulletin No. 960-C with 
complete engineering data, diagrams, etc. 


CRESCENT INSULATED WIRE & CABLE CO. 


Trenton 5, New Jersey 
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this Foxboro 
needle valve 
is all-plastic... 
it can’t 
corrode 


safe...even for nitric, sulphuric, and 
hydrochloric acids...alums and hypochlorite bleaches 





A valve completely fabricated of chemically inert PVC — right down to 


th valve stem. It’s the Foxboro all-plastic needle valve. Condensed Specifications 
Nothing but chemically inert plastic comes in contact with the process Sizes up to 1 inch 
riuid. Downtime for replacing corroded valves is eliminated. Smooth, Maximum Pressure Rating 
75 psi at 75F 
50 psi at 140F 
Foxboro all-plastic parabolic needle and matching seat are produced Temperature Rating 
140F maximum 
30F minimum 


impervious plastic surfaces minimize product build-up. 





with toolmaker’s precision from normal-impact grade PVC. Even at lowest 








flow rates, valve will deliver precise control of fluid flows. 

Properly applied, and correctly installed, the Foxboro PVC valve will 
normally last longer than even the most expensive valve of corrosion-resistant 
alloys. Ask your Foxboro Field Engineer about it, or write for Bulletin 5C-16. 
The Foxboro Company, 344 Neponset Ave.. Foxboro, Mass. 
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SCANNING \ WHAT‘S NEW 


CELL-SIZED ELECTRONISMS?-—There’s been widespread discussion 


and development of new techniques in miniaturization of electronic com- 
ponents and simulation of thought processes. 


A new technique for packaging dot-sized electronic components in the form 
of a tiny 1%4-in. cube has been developed by Hughes Aircraft. Built up of 
wafer-like layers, the cube contains the same number of electronic compo- 
nents as 8 TV sets or 45 transistor radios. Currently used in space and sat- 
ellite applications, the technique could eventually replace a 15-ft tall com- 
puter with a unit the size of a shoe box. 


Eastman Kodak has devised new photographic techniques that permit con- 
struction of an entire electronic amplifier in a space smaller than a period. 
The firm has developed special processing methods for making subminia- 
ture components with Kodak Photo Resist products—compounds that hard- 
en under the action of light and development. 





Studies on electronic nerve nets—or perceptrons—that stimulate the think- 
ing process are reported by U. S. Commerce Dept.; government research- 
ers have successfully analyzed the networks’ ability to associate responses 
to stimuli, using a variety of training procedures and memory functions. 


Melpar will fabricate an electronic nerve cell with the power to simulate 
elementary thought processes that learn from reward and punishment. 
Their USAF contract also provides for digital computer simulation of a 
network of these nerve cells, including self-generation of the reward and 


punishment signals. 


Studying living organisms could end total space failure according to Lt. 
Gen. B. A. Schriever, chief, USAF R&D. Present missile and satellite 
mechanisms will fail completely from a single malfunctioning part, whereas 
living mechanisms function despite partial damage. Using the human brain 
as a model, he suggested, scientists could achieve great progress in space 
electronics plus reliability and miniaturization of parts. 


BRITISH INSTRUMENT DELIVERIES RISE-—Volume of total Unit- 
ed Kingdom deliveries of scientific and industrial instruments for the 3rd 
quarter 1960 was 13% more than the same 1959 period—almost the same 
increase as in the first half of the year. Export deliveries in the 3rd quar- 
ter were 337% higher than the comparable year earlier period and up almost 
20% for the first half year. The British Government report, issued by the 
U. S. Commerce Dept., states the greatest export gain was in industrial pro- 
cess measuring and control instruments, with overseas consumption 25% of 
the total output of $32 million. (Please Turn to Page 11) 
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TOTAL ABILITY IN COMPUTER CONTROL 





F-f+5 ALP, 
Si 


F 
°° Pibeen 


TOTAL ability in | 
computer control PL \\\W_ 
means proven ____ ANALYSIS 
capability in | 
process analysis, 
system design, 
control programming, 
equipment installation 
and system start-up. 
TRW Computers Company 
has this proven 
capability plus 
field-proved equipment. 
In process control 
and related applications, 
RW-300 Digital Control 
Computers have operated 








more than 200,000 hours 
with reliability better 
than 99 percent. 


Pictured at the left is a control room of the 
B. F. Goodrich Chemical Company plant at 
Calvert City, Kentucky. An RW-300 has been 
in control of vinyl chloride production at this 
plant since early in 1960. 


This application and other applications in the 
petroleum, chemical, and power industries 
are described in a brochure summarizing the 
experience of TRW Computers Company. To 
obtain a copy of the brochure, write to any of 
the offices listed below. 


TRW Computers Company Series. Sarre 
TRW Z higan Ave 220 North Car D 
Beverly H 


anor rive 
- California 


a division of Thompson Ramo Wooldridge Inc. Zammms Chicago; Minos 


8433 FALLBROOK AVENUE CANOGA PARK CALIFORNIA 
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SCANNING \ (Continued from page 9 ) 


ENGINEERS IN THE NEWS-—Engineers are advised to change their 


personalities since they are suffering from “professional inferiority com- 
plexes”, according to I. N. Palley, ITI Federal Labs president. Many feel 
guilty working for industry rather than non-profit organizations engaged 
in pure research, and 80% are dissatisfied with their profession. These at- 
titudes, he said, are the result of inability to adjust to changes in business, 
and seeking refuge in job security and fringe benefits. 

The downward trend in the demand for engineers and scientists is con- 
tinuing. In a recent Deutsch & Shea index, the January figure of 107.0 
is considerably above the December low of 77.1. But the latter figure re- 
flects a seasonal cessation of recruiting activities. Comparison with Novem- 
ber’s 111.0 figure shows a lessening demand. 

The “difficulty” in securing competent trained engineers for industry 
could be the way they are wooed. Ben Britt, personnel director, M & T Co., 
cites studies by AMA and the University of Washington on the lack-luster 
of recruiters: 25% of the companies surveyed described their own campus 
recruiting methods as inadequate; placement directors, less disturbed, ad- 
mitted much the same, and students were the most dissatisfied. 


IR “SEEING EYES”’—Two new achievements in travel aids for the blind 
are being developed by Biophysical Electronics, Inc. One device warns its 
user of obstacles through reflections of IR beams which cause a stimulator 
to vibrate in the handle of the detector. A second device, still in the devel- 
opment stage, provides a steady source of IR light five feet ahead of the 
user. When up or down steps, a curb, or holes appear, the light beam jumps, 
and its brief disappearance from the sidewalk causes a small loudspeaker to 
emit an audible tone. 


X-RAYS HARD AT WORK-A new Picker X-ray image amplifying tech- 
nique can examine tiny internal assemblies with vacuum tubes and wires 
1/500 in. wide without opening or disturbing them. Fluoroscopic images of 
industrial products can be expanded 20 times original size onto a TV moni- 
tor/screen compared with four time previously possible—and 1,000 times 
brighter! 

The powerful X-ray beam of a giant radiographic linear accelerometer 
is inspecting Navy missile components and solid fuels faster and more accu- 
rate than ever before. The Varian-designed machine uses an “electron gun’”’ 
to aim pulsed electron barrages at a gold target. X-rays are emitted that ra- 
diograph in minutes a five-ft section of missile fuel and flaws down to a few 
hundredths of an in. in diameter. 

Zenith Radio Research has developed a new pulsed X-ray system that 
makes cineradiographs of high speed phenomena in one microsecond or 
less. The system includes an oxide coated thermionic hot cathode X-ray 
tube capable of conducting high currents at high voltage with fast rise 
time characteristics. Present applications will be in shock and vibration 
studies, radiation effects, rocketry, medical radiology and ballistics. 
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Calibrate to 


+0.3C 


with L&N Precision 
Checking Equipment 


Growing emphasis on accuracy of tem- 
perature measurements has probably 
focused your attention on the need for 
precision equipment for thermocouple 
calibration. 

Power plants, for instance, have 
found that they can substantially 
decrease fuel costs when turbine ther- 
mocouples are checked regularly for 
accuracy. In brazing processes for air- 
craft and missiles, where a 1.0 F varia- 
tion is critical, thermocouple calibra- 
tion is vital to the entire operation. 

In the shown above, 
individual thermocouple wires are 
being checked against a platinum 
reference standard. The equipment 
consists of a: 

9003 Checking Furnace ... 
CF-19S Alloy Equalizing Block 
7553 Type K-3 Potentiometer 
9834 D-C Null Detector 
7308 Standard Cell 36.00 
7597 Battery 23.00 
Prices subject to change without notice 
For more information about this 
equipment, contact your nearby 
LEN office, or write Leeds & North- 
rup Company, 4929 Stenton Avenue, 
Philadelphia 44, Pa. 
* At the fived points 


installation 


$750.00 
356.00 
730.00 
295.00 


| 


NORTHRUP 


« Furnaces 


LEEDS 


Instruments | Avtomotic Controls 


“Pioneers in Precision” 
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Sales & Earnings 


Sales of the Siegler Corp. for 
the six months ended Dec. 31 
were $49.1 million and earnings, 
$1.8 million. Earnings per share 
in the first half of the fiscal year 
were 80¢ ... Assembly Products’ 
net income was $250,916 against 
$209,911 in 1959. Earnings per 
share in 1960 were 52¢ compared 
with 46¢ in 1959 .. . Rockwell- 
Standard’s sales of $248.3 million 
were 12.6 below the $284.1 
million recorded in the all-peace- 
time high year of 1959. Earnings 
dropped from the record high 
of $3.61 per share in 1959 to $2.41 
for 1960 . . . net income for the 
year increased 127% over 1959 
for Standard Kollsman Indus- 
tries. Income after taxes was $3.5 
million or $1.66 per share. In 
1959, net income was $1.5 million 
or 73¢ per share. Earnings before 
taxes were $7.8 million com- 
pared with $3.2 million for 1959 
... Black, Sivalls & Bryson con- 
solidated sales for the year were 
$38.6 million compared with $41.8 
million for 1959, a decline of 
7.6%. Net income for 1960 was 
$285,372, equal to 15¢ per share, 
compared with $520,799 or 59¢ 
a share for 59... the best year 
in its history is reported by Tex- 
as Instruments with total sales 
at $232.7 million, 20% above the 
1959 record of $193.2 million. 
Net income was $15.5 million or 
9% above the 1959 high of $14.1 
million. Earnings per share were 
$3.91 as compared with $3.59 for 
1959. 


Contracts 


NASA has awarded Radiation 
Inc. a contract for a pulse code 
modulation (PCM) telemeter 
system for NIMBUS, an ad- 
vanced weather satellite. The 
company also received a USAF 
$700,000 contract for the manu- 
facture of telegraph distortion 
measurement systems (TDMS) 
to locate and pinpoint troubles in 
USAF telegraph and data cir- 
cuits without interrupting mes- 
sage traffic. 


$115,000 contract has been 
awarded Giannini Controls by 
Grumman Aircraft Engineering 
for development of automatic 
pressure generators to test Gian- 
nini-built air data computers in- 
stalled on Navy “Hawkeye” 
AEW (airborne early warning) 
aircraft. 


The instrumentation and con- 
trol system for the PM-3A nu- 
clear power reactor to be in- 
stalled at McMurdo Sound in 
Antarctica will be manufactured 
by General Dynamics under a 
$164,000 contract from the Mar- 
tin Company. 


Data Control Systems will de- 
sign specialized pulse code mod- 
ulated data acquisition and re- 
duction systems for automatic 
check-out and test of the new 
re-entry vehicle, Mark VI. Con- 
tract was awarded by G.E.’s Mis- 
sile & Space Vehicle Dept. 


A contract to calibrate, main- 
tain and repair electronic instru- 
ments vital to research in space 
vehicles and aircraft at Ames 
Research Center has been award- 
ed to Western Scientific Instru- 
ment Co. by NASA. 


Babcock Electronics received a 
$3 million follow-on order from 
the Bureau of Naval Weapons 
for additional radio remote con- 
trol systems as part of the Na- 
vy’s FRAM (Fleet Rehabilitation 
and Modernization) program. 


Electro-Optical Systems will 
perform R & D under a $73,753 
contract from the Army Ord- 
nance District for the design, 
fabrication and testing of a re- 
mote setting microbaroswitch 
and setter. 


Four Beckman model 210 data 
acquisition systems for monitor- 
ing wind tunnel tests to deter- 
mine the aerodynamic character- 
istics of aircraft and missile mod- 
els will be delivered to NASA’s 
Ames Research Center under a 
$479,598 contract. 





Electro-Optical Div., Perkin 
Elmer Corp., has been contracted 
by G.M.’s AC Spark Plug Div. 
to manufacture azimuth align- 
ment theodolites for use with 
the TITAN ICBM. 


Economically Bright ‘61 Seen 
By Chemical Manufacturers 


Chemical manufacturer’s con- 
fidence in the national economy 
in general and in future demand 
for their products is well illus- 
trated in the Annual Construc- 
tion Survey released by the 
Manufacturing Chemists Assn. 

The survey reveals that for 
1960-1961, companies which man- 
ufacture chemicals, both within 
and without the chemical indus- 
try proper, have been or will be 
constructing facilities estimated 
at $3.55 billion. Within this to- 
tal, more than $1 billion was 
spent on facilities completed in 
1960; $1.7 billion was appropri- 
ated for facilities under con- 
struction in 1960, and $772.4 mil- 
lion is planned for construction 
in 1961. 

This is the second highest to- 
tal ever reported by the MCA. 
In the 1958 survey, total cost of 
facilities in the three categories 
was $3.84 billion. 

The 1960-1961 totals represent 
a sizable increase over the 1959 
survey: $1.3 billion for facilities 
completed in 1959, $1.2 billion 
for expansion of plants or for 
new facilities in 1959, and $485.5 
million planned for 1960. 

General John E. Hull, MCA 
president, said that with chemi- 
cal industry sales at an all time 
high of $27.7 billion and con- 
struction funds at their second 
highest level in the industry’s 
history, the outlook for consu- 
mers of chemical products is 
probably the brightest ever. “It 
is significant,” he added, “with 
so much talk about a recession, 
that chemical manufacturers are 
going forward with their plans 
to provide the necessary mate- 
rials with which to build a 
stronger economy—even in the 
face of declining net earnings in 
1960 for chemical manufacturers. 
Here, individual companies are 
searching for means whereby 
costs might be held lower in or- 
der that ever increased funds 
can be made available for addi- 
tional research and production 
activity.” 
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Take this portable tape 
recorder anywhere... 
it delivers 14-channel 
capability wherever 
you need it 



















































Aboard a submarine, in the laboratory and in the field, or used with larger 
systems ...CEC’s new low-cost, all-purpose PR-2300 Recorder/Reproducer 
is at home wherever there’s a recording job to be done. The PR-2300 pro- 
vides 14-channel capability with all solid-state electronics. Its performance 
approaches or equals the flutter, tracking, frequency response, and relia- 
bility characteristics of the most expensive instruments on the market. 









The PR-2300 mounts vertically into a standard 19-inch rack with or with- 
out its carrying case. Removed from the case, it can be mounted horizon- 
tally in most standard racks. Depend on this new recorder for foolproof 
pushbutton control of any operating function in any sequence ... for over- 
all frequency response of 100 cps to 100 kc... for constant-tension tape 
drive ...for gentle, controlled tape handling at six speeds from 1 7/8 
through 60 ips. 








‘or complete information, call your nearest CEC sales and service office or 
write for Bulletin CEC 2300-X15. 


DataTape Division ( 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


Belle Howell 











MASONEILAN 


ELECTROPNEUMATIC 
"POSITIONER.... 








Arranges Happy Marriage 


Between Electronic Controller 
and Pneumatic Control Valve 


The advantages of the electronic controller can 
now be mated to the superior power and smooth 
throttling action of the pneumatic control valve 
by means of Masoneilan Model 8010 Electro- 
pneumatic Positioner — the most advanced de- 
vice available for converting electric output signal 
to pneumatic positioner output. 

Fidelity of positioning is assured because Model 
8010 is a true positioner providing direct compari- 
son of valve stem position with controller output 
signal, resulting in dynamic response and accu- 
racy not possible with any combination of trans- 
ducer and positioner. 

Compatibility with any presently 


available electronic controller is obtainable be- 
cause design provides for adaptability to all usual 
controller output signals. 


Character of the design results in high open- 
loop gain and closed-loop stability. Balanced 
beam permits installation of the valve in any po- 
sition without calibration shift. 


You Are Invited to join the growing number 
of users who recognize the superior merits of 
Masoneilan Electropneumatic Positioners. The 
first step — obtain complete information. Get 
in touch with any Mason-Neilan office or 
representative; or write direct to 


Products that work for your profit 


Niason-NEILAN 


Division of Worthington Corporation 
29 Nahatan Street, Norwood, Massachusetts 


DESIGN FEATURES 


PERFORMANCE 
DATA 


@ Extra large stabilized magnet, plus efficient magnetic circuit, provides 


high-force changes. 


@ External stroke adjustment accessible without removal of cover — no 


exposure of electric wiring. 


@ High capacity relay for fast stroking speeds. Relay may be mounted in any 


one of four positions to facilitate piping. 


@ Balanced beam permits installation of valve in any position without shift 


in calibration. 


@ Available for 3-15 psi or 6-30 psi valve spring ranges and for split-ranging. 
Standard stroke ranges %” - 3” and 2” - 4”. Others available. 


Open-loop Gain* — approx. 100 
Linearity — within +1% of full stroke 
Repeatability — within 0.2% 


Load Sensitivity — output pressure 
change of 1.2 psi per 0.1% of full 
stroke offset 


Supply Pressure Effect — +1% of 
full stroke for +5 psi change from 


@ Available with direct or reverse action and for direct or reverse actuators. 20 psi 


@ Explosion-proof construction meets requirements of Class |, Division |, 


Group D. 
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% of full stroke 
* —— — 
Defined as % of full input range 
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MR. JAMES SAYS: 


NET US SUPPLY OUR STANDARD 
OR CUSTOM-DESIGNED 
TRANSFORMERS To GIVE 
you MAXIMUM EFFICIENC), 
SMALLEST SIZE, AND 
MINIMUM GOST !7 


oO 


INSTRUMENT TRANSFORMERS 


Acomplete line of unique inputand | hove increased in size and scope 


low power transformers designed 
for instrumentation circuits where 


accuracy, balance, precision with | 
both electromagnetic and electro- | 


static shielding are required. 





MINIATURE TRANSFORMER 
Miniature transformers based on 


the universally used C-2450 kit for | 
circuit application in input. a 

d output. Efficient transistor | . 
pon ger ger | Daystrom products in the French 


| market will be a new subsidiary, 


coupling with JAMES transformers 
reduces costs, increases efficiency 
and improves reliability. 


h Be 


.750 in. 





SUB-MINIATURE TRANSFORMER 


Micro-miniature designs based on | 
| ada for Rotron Controls, devel- 
| oper and manufacturer of the 


Es the C-2650 kit provide 4 -inch diam- 
7) eter encapsulated designs with 
: unique plug and solder in finish . . . 


the correct way to design transistor | 


circuits. 


_ 





wee” 
Contact ‘‘Mr. James’’ for technical 
formers for your application. Write 
manuals on JAMES transformer kits 
and standard transformer designs. 


Custom designed samples in 76 
hours at moderate cost. 


TRANSFORMERS + CHOPPERS + RELAYS | 
| der a new subsidiary, Burroughs 


+> = Snes 
° 1 / WL. NV, ai » + 
C/ | he ity 5 he, le | Wend iP 

=e i ome 20), bios mas, Lom 


PUels ON, Ma telot O21) Mm Slallot-lolo ME M—llilalell. 
co 7-6333 
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SCANNING 


INTERNATIONAL 





ACHEMA 1961 Features 


| Measurement Control 


The European Congress of 


| Chemical Engineering and the 


ACHEMA 1961, 13th Exhibition 
and Congress of Chemical Engi- 
neering, will be held June 9-16, 
1961 in Frankfurt am Main, 
Germany. 

The object of the European 
meeting is to provide a complete 
survey of the position and prog- 
ress achieved to date in chemical 
engineering. Topics will include 
measurement control and auto- 
mation techniques, works tech- 
niques, pumps and fittings, pack- 
aging techniques, research and 
literature, nuclear science and 
laboratory techniques. 

Organized by the DECHEMA, 
the Convention and Congress 


over similar events held in 
Frankfurt in 1958. 

For further information con- 
tact: DECHEMA, Frankfurt 


| A.M. 7, Postfach, Germany. 


U.S. Firms Abroad 


Handling the entire line of 


Daystrom, S.A., Paris. 
Ontor Ltd. of Toronto has been 


| appointed exclusive manufactur- 


ers sales representative in Can- 


Vortex-Velocity type flowmeter. 


Exclusive sales representative 


| in Japan for Kin Tel Division: 
| Cohu Electronics, will be F. Kan- 
| ematsu & Co., Kobe. 

consultation on the correct trans- | 


Negotiations have been con- 


for further information and technical | cluded for creation of a British 


| company in the microwave tube 


field by Litton Industries and 
Elliott-Automation, London. 


Burroughs operations in Can- 
ada have been consolidated un- 


Business Machines, Ltd. 


Computer Measurements Div.., 


| Pacific Industries has licensed 
| Marconi 
| England to manufacture and sell 
| CM’s 


Instruments, Ltd. of 


transistorized electronic 
counters in European markets. 


Itek Electro Products’ line of 
Hermes crystal filters will be 
manufactured and marketed in- 
ternationally under agreement 
between Toyo Communication 
Equipment Co. of Japan and the 
Itek Corp. 


Europe-U.S. To Exchange 
Russian Translations 


A new cooperative effort be- 
tween the U.S. and several Euro- 
pean countries to provide broad- 
er Western World distribution 
of translations of Russian and 
other Eastern European scientif- 
ic literature has been announced 
by the Office of Technical Serv- 
ice (OTS), U.S. Department of 
Commerce. 

A European Translation Cen- 
ter, sponsored by 12 member 
countries of the European Pro- 
ductivity Agency, has been es- 
tablished at the Delft Technical 
University, Netherlands. It will 
provide liaison among European 
countries handling Russian and 
East European _ translations, 
serve as a center for bibliograph- 
ic information on the availability 
of translations, and collect non- 
commercial translations from 
countries prepared to contribute 
them. 

OTS and the European Trans- 
lation Center will exchange both 
translations and _ bibliographic 
data, using uniform methods of 
classification of materials. 

The OTS publication, Techni- 
cal Translations, which currently 
lists 500 new translations semi- 
monthly, will be used as the an- 
nouncement medium for the ad- 
ditional material collected by 
the European agency. 

The Center estimates its con- 
tributions will add 10 to 15% 
to the volume of listings in Tech- 
nical Translations during the 
first year of the Center’s opera- 
tion, and that it will eventually 
double the size of the present 
publication. 

Technical Translations is sold 
by the Superintendent of Docu- 
ments, U.S. Government Print- 
ing Office, Washington 25, D.C. 
at $12 a year ($4 additional for 
foreign mailing). 








HONEYWELL 


RECORD 2 TO 24 POINTS with ten-in-one ‘‘quick-change”’ instrument 


With the new Universal Multipoint ElectroniK 15 
Recorder on the job, you'll be able to change the 
number of recording points from 2 to 3, 4, 6, 8, 
10, 12, 16, 20, or 24 in a matter of seconds. With 
this ‘‘quick-change”’ feature built into it, the new 
Universal can do the job of 10 recorders! 


Conversion is as easy as this—remove thumb nut 
and slip off old print wheel and indicator dial, 
slip on new wheel and dial, replace nut, plug in 
number of points desired and you're ready to go! 


HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands 
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If the monitoring jobs in your laboratory, indus- 
trial shop, or industrial process require frequent 
changes in the number of records required, you'll 
want to get the complete story on the new Univer- 
sal Multioeint ElectroniK 15 Recorder. 

Conta... your nearby Honeywell field engineer for 
full details. Minneapolis-Honeywell, Wayne and 
Windrim Aves., Phila. 44, Pa. In Canada, Honey- 
well Controls, Ltd., Toronto 17, Ontario. 


Honeywell 


Germany, France, Japan 
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COMPANIES 


ON THE MOVE 


EREC OR Standard Cabinets 





Expansion 


Block Associates has opened a 
new commercial department at 
385 Putnam Ave., Cambridge, 
Massachusetts. 


Astra Technical Instrument 
Corp. will expand operations 


advance 
with additional space at 12930 


design Panama St., Los Angeles. 


and El Segundo, Cal. is the site of 
° new headquarters for the Con- 
quality 


trol Switch Div., Controls Com- 
construction =—- 2" of America. 
features! 


A new Marine Equipment 
Dept. for R & D on periscopes, 
radiometric sextants, stabiliza- 
tion computers and maritime 
navigation plotting equipment 
has been formed by Northrop. 
DB 7” high, 16 gauge steel center strut for ease of 


equipment mounting and greater over-all struc- 
tural strength. 


Ace Scientific Supply Co., Lin- 
den, N.J., announces the creation 
of an Instrument Demonstration 
Laboratory. 


14 gauge steel frame construction assures 
greater ruggedness and rigidity. 


Electronically controlled spot welds assure su- 
perior strength. 


Jig assembly line fabrication provides rigid qual- 


General Precision Equipment 
Corp. has moved into new cor- 
porate headquarters in subur- 
ban Tarrytown, N.Y. 


Greenbrier Instruments’ new 
Southwest Division, located in 
Houston, Tex., will service the 
Gulf Coast and Southwest areas. 


ity control and assures compatibility of frames. ; 
si P Mergers & Acquisitions 


C. Wilhjelm Industrial Instru- 
ments, Huntingdon Valley, Pa., 
has been purchased by Flow En- 
gineering, Inc. . . . Telex has ac- 
quired all outstanding stock of 
Lumen... Telemeter Magnetics 
and Ampex have merged ... 
Harman-Kardon has become a 
separate subsidiary of Jerrold 
Electronics . . . Burnell & Co. 
has acquired Gray & Kuhn, from 
IMC Magnetics . . . Universal 
Data Processing Equipment is 
now an autonomous subsidiary 
of Dashew Business Machines... 
Genisco has acquired Electro 
Mechanisms . . . consolidation of 
Precision Products, Tulsa subsi- 
diary of Badger Meter Mfg., has 
been effected with Counter & 
Control Corp. another company 
subsidiary . . . Litton Industries 
has acquired Hopkins Engineer- 
ing Co. . . . stockholders of the 
Greist Mfg. Co. overwhelmingly 
approved a merger with Tele- 
printer Corp. into the newly 
formed MITE Corp. 


Key Heliarc* Welds provide for greater struc- 
tural rigidity. 


Continuing research and development by the 
Roy C. Ingersoll Research Center maintains 
TRA) EMCOR leadership in metal cabinetry. 


*Registered Trademark Linde Air Products Co. 


From single cabinets to major systems, 
the hundreds of basic frames of the 
EMCOR Modular Enclosure System meet 
your height, width, depth and struc- 
tural enclosure needs. 





WRITE TODAY FOR CONDENSED CATALOG 106 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
630 CONGDON « DEPT. 1222 ¢ ELGIN, ILLINOIS 


BORG-WARNER 
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-PROOF 
SOLENOID VALVES 


EXPLOSION 


SKINNER 











Skinner has a complete range of 
Explosion-Proof Solenoid Valves 


If you have a control problem involving valves operating in hazardous 
locations—Class I Group D (gasoline vapors, etc.), Class If Group F (coal 


and coke dust) and Group G 


grain dust)—you can select from Skinner’s 


complete line of two- and three-way explosion-proof standard and high 


pressure solenoid valves. 


e U.L. approved 


e Awide range of pressure ratings and orifice sizes 
Bodies and coil housings machined to close tolerances—clearance is 0.0005 


Stainless steel or naval brass bodies 


Stainless steel internal parts 


Stainless steel and brass internal parts 


STAINLESS STEEL TWO- AND 
THREE-WAY SOLENOID 
VALVES—X5 SERIES 


The highest quality and most versatile 
valves manufactured. So flexible that 
basic valve can be modified to provide 
porting, mounting, or flow-control, to 
meet most applications, 


| rT 


Two-way solenoid valves are available 
normally closed, normally open and 
dual purpose, Orifice sizes from !4” to 
4g”, maximum operating pressure differ- 
ential 3000 PSI depending on orifice 
size—NPT pipe size 1s”, 4” and %%” 

Three-way available normally closed, 
normally open, directional control and 
multi-purpose, Orifice sizes from 34," to 
44”, maximum operating pressure differ- 
ential 200 PSI depending on orifice size. 


on 


TWO-WAY PISTON TYPE 
SOLENOID VALVES—XR SERIES 


These valves, with forged naval brass 
body and stainless steel piston, handle 
high flow and high pressure require- 
ments of industrial and commercial ap- 
plications with most common media, 


XR series valves are available with 
1%" orifice and 4” NPTF in normally 
closed or normally open construction, 
Operating pressure differential 5 to 1250 
PSI for AC operation and 5 to 1000 PSI 
for DC operation. 


TWO- AND THREE-WAY 
HIGH FLOW SOLENOID 
VALVES—XL SERIES 


These diaphragm type solenoid valves 
meet the high flow requirements of a 
great many commercial and industrial 
applications. The unique Skinner dia- 
phragm construction makes possible the 
exceptionally long service life of this 
series valves, 

Two-way XL series valves are avaii- 
able normally closed and normally open. 
Orifice sizes are 12”, *%4” and 1” with 
corresponding NPTF pipe connections. 
The }%” orifice model is also available 
with %s” NPTF. Operating pressure 
differential is 5 to 150 PSI. 

Three-way XL series valves are avail- 
able normally closed, normally open 
and directional control. Orifice sizes are 


3g”, 12” and 34” with corresponding 


bes 


NPTF pipeconnections. Operating pres- 
sure differential is 5 to 150 PSI for the 
16” and %4” size and 10 to 150 PSI for 
the 3%” size. 


TWO- AND THREE-WAY HIGH 
PRESSURE HYDRAULIC SOLENOID 
VALVES—X10 SERIES 


These stainless steel, direct acting, slide- 
type valves are precision engineered to 
control hydraulic systems at pressures 
up to 2000 PSI. 

These high pressure hydraulic valves 
have a 3” inlet and cylinder orifices 
with 1%” NPT. They can be used as 
two-way normally closed or two-way 


normally open valves by plugging the 
appropriate port, and three-way nor- 
mally closed, or three-way normally 
open, or dual purpose valves. 


. . . 
For complete information, contact a 


Skinner Distributor listed in the Yellow 
Pages or write us at the address below. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


THE CREST OF QUALITY 


ELZCTRIC 


VALVES 


SKINNER ELECTRIC VALVE DIVISION 


SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A. 





Lock your Hazards in a 


and Gage Safely and Accurately with 
JERGUSON MAGNETIC GAGES 


Jerguson Magnetic Liquid Level Gages give you accurate 
liquid level and interface readings . . . with absolute safety 

. when you’re dealing with problems of dangerous liquids, 
toxic gases and corrosion. You eliminate the dangers inherent 
in glass and its gaskets, and in threaded connections . . . for 
you lock your hazards in a solid-wall chamber, flanged to the 


vessel being gaged. 


Indicator Operated Through Chamber Wall 


The unique design of the Magnetic Gage places a float with an 
actuating magnet inside a sealed chamber and an indicator 
mounted outside the chamber. The indicator is magnetically 
operated through the chamber wall. The chamber is completely 
sealed so there is no danger of gases or fluids escaping. 

The level indicator consists of edge-magnetized wafers which 
rotate. As liquid levels change, an accurate reading is shown as 
a red column contrasted with silver above. 


BERBBOMOROMOMEOe | LIT TIIIIIIIIIIIIII11 
A ee M MANR I 


Four Models; Job Correlated 


Jerguson Magnetic Gages are available in four models to fit a 
variety of installation needs, The float is adjusted for specific 
gravity and correlates pressure, temperature and specific gravity. 


In Use on a Variety of Liquids 


Many prominent Chemical and Petrochemical Companies have 
installed these Magnetic Gages for liquid level or interface 
reading. They will handle any liquid, and are in such varied 
services as: many hydrocarbons, including lube oil, ethyl 
mercaptan, etc., alcohol, ammonia, hydrofluoric, sulphuric and 
other acids, liquid nitrogen, caustic soda, high-pressure feed 
water and many others. 

Why invite expense and danger when you can eliminate your 
hazards with this safe, accurate Magnetic Gage? 


Jerguson serves with: 


Investigate now. 
Get full details 
about this unusual, | Reflex Gages Heated Gages 


agg Sg hey Transparent Gages Welding Pad Gages 

complete new Tubular Gages Magnetic Gages 

Magnetic Gage . oo it 
Non-Frosting Gages Liquid Level and 


catalog. 
Large Chamber Gages !nstrument Valves 


JERGUSON 


Gages and Valves for the Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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SCANNING \COMING EVENTS 


Fourth National Power Instrumentation 
Symposium To Feature Control Systems 


The Fourth National Power 
Instrumentation Symposium 
will be held May 8-10 at the La- 
Salle Hotel, Chicago, Illinois. 

Walker L. Cisler, (photo), Pres- 
ident of the Detroit Edison Com- 

pany will de- 
liver the key- 
note address at 
the opening 
session, Mon- 
day, May 8 at 
10 A.M. Mr. 
Cisler, who 
has traveled 
throughout the 
world, including Russia, is fa- 
miliar with the developments in 
the power industry. Verne L. 
Stone, Manager, Power Prod- 
ucts, Commonwealth Edison 
Company, and Honorary Sym- 
posium Chairman, will introduce 
Mr. Cisler. 

Opening remarks will be made 
by ISA Power Division Director, 
E. C. Kistner, Philadelphia Elec- 
tric Co., and H. A. Van Wassen, 
Symposium Program Chairman. 

Registration hours are 8 A.M. 
to 4 P.M. Monday through 
Wednesday. Hotel reservations 
must be made directly with the 
ISA Reservations Chairman, T. 
H. Gluck at the LaSalle Hotel. 
Advance registration, prior to 
April 24, can be made through: 
Registrar, Power Symposium, 
313 Sixth Ave., Pittsburgh 22, 
Pennsylvania. 

A social with cash bar will 
be held Monday, May 8 from 
5:30 to 8:30 P.M. in the Century 
Room of the host hotel. Admis- 
sion price of $3 includes hors 
d’oeuvres and_ entertainment. 
Tickets will be available at the 
registration des 

Presentation of papers com- 
mences Monday afternoon and 
continues through Wednesday. 

Technical Session I 

Monday, May 8 ® 2 P.M. —5 P.M. 
Session Chairman: D. M. Sauter, 
Westinghouse Electric Corp. 
A.C.T.R.U.S. — Automatically Con- 
trotled Turbine Run-Up System, D. 
R. Fenwick, Associated Electrical In- 
dustries, Ltd. 


Paper describes automatically control- 
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led turbine run-up system applied to a 
120 mw, 3000 rpm steam turbo genera- 
tor at Agecroft Power Station, Great 
Britain. Instrumentation and control 
are carried out with combination of 
static networks and magnetic ampli- 
fiers. 
Putting the Digital Computer to 
Work at the H. B. Robinson (Dar- 
Station, Henry Wachtel, 
Ebasco Services and W. B. Kincaid, 
Carolina Power & Light Co. 


Paper deals with digital computer in- 
stallation at Robinson Steam Electric 
Station, Carolina Power & Light Co.; 
stresses performance calculations with 
emphasis on equation development, 
field testing, early operating results. 


A Positive Coal Flow-Air Flow 
Combustion Control System with 
Oxygen Control Modifications for a 
Cyclone-Fired Boiler, D. I. Manter, 
Public Service Co. of New Hamp- 
shire and R. R. Tressler, Jackson & 
Moreland. 
Cyclone-fired boilers require precise 
metering of air and coal to the com- 
bustion chamber, i.e. cyclones, in order 
to achieve optimum boiler perform- 
ance and minimum cyclone mainte- 
nance. 


Technical Session II 
Tuesday, May 9 ® 9.30 A.M. — Noon 
Session Chairman: W. H. Weise, 
Iowa-Illinois Gas & Electric Co. 


Satisfying Power Station Chemistry 
Requirements by Instrumentation, 
M. M. Baker, Commonwealth Edison 
Company. 
Discussion of chemical problems per- 
tinent to the industry, their effects, 
and application of existing instrumen- 
tation toward the mitigation of these 
problems. 


Continuous Analysis of Impurities in 
Water in Nuclear Power Plants by 
Fiame Photometry, L. E. Maley, Wa- 
ters Associates. 
Paper describes analysis method using 
flame photometry instrumentation to 
continuously measure chloride concen- 
tration by measuring sodium content. 
Instruments described are to be used 
in the Indian Point Nuclear Power Sta- 
tion, Consolidated Edison Co., N.Y. 


Analysis of Control Valve Problems 
in High Pressure Drop Service, J. R. 
Bermingham and J. T. Muller, Leslie 
Company. 

Technical Session III 
Tuesday, May 9 ® 2 P.M. —5 P.M. 
Session Chairman: J. J. Walsh, Sar- 
gent & Lundy Engineers. 


Data Logging Development & Com- 
puter Experiences in Eight Installa- 
tions of Gulf States Utilities Com- 
pany, J. O. Robichau, Gulf States 
Utilities Co. 


The Semi-Automatic Station Evolves, 

R. F. Scheibel, Sargent & Lundy. 
Paper describes the modern evolution 
of power plant instrumentation and 
controls from conventional instrumen- 
tation through miniaturization to the 
computer assisted plant. Each phase is 
evaluated with particular emphasis on 
economic justification and limitations 
associated with computer. 


Technical Session IV 
Wednesday, May 10 
9:30 A.M. — Noon 
Session Chairman: L. J. Booth, Pio- 
neer Service & Engineering Co. 
Power Plant Training at Kodak 
Park, Frank T. Finley, Eastman 
Kodak Co. 
The history of training in an industrial 
power plant together with methods 
and procedures proven useful in train- 
ing the operator; illustrated with 35 
mm colored slides. 


The Application of Transistors, Mag- 
Amps and Vacuum Tubes in Power 
Plant Instrumentation, J. L. Cock- 
rell and E. W. Voorhoeve, Leeds & 
Northrup Co. 
The area of data acquisition, intelli- 
gence and output devices are discussed 
in terms of vacuum tubes, magnetic 
amplifiers and transistors. Relation- 
ship between these components and 
general system requirements are fur- 
ther developed. 


Technical Session V 
Wednesday, May 10 ® 2 P.M.—5 P.M. 
Session Chairman: C. W. Geue, 
Texas Electric Service Co. 
Experiences with Flame Detectors 
on Large Coal-Fired Steam Genera- 
tors, J. W. Wanless, A. E. Featham 
and L. J. Simpkin, Detroit Edison. 

Experimentation with commercially 
available flame failure detectors has 
been carried out in the authors’ com- 
pany for many years in an attempt to 
arrive at systems that could be util- 
ized as additional safeguards against 
boiler combustion hazards. Paper re- 
lates experiences resulting from in- 
stallation of flame detector systems on 
number of coal-fired steam-generators. 


New Tools for Safeguarding Utility 

Boiler Furnaces, R. R. Beal, Bailey 

Meter Company. 
Past practices for safeguarding large 
Central Station Boilers are reviewed, 
some shortcomings noted. Recent ad- 
vances in flame detection equipment, 
combustibles detection devices, coal 
rate of flow metering devices are dis- 
cussed. 


Operating Practices Conducive to 
Safe Boiler Operation, E. C. Morn- 
hinweg, Texas Power & Light Co. 
and C. W. Geue, Texas Electric Serv- 
ice Co. 


(Please Turn to Page 26) 
































Comme 1 N Process Temperatures 


One, compact “Thermo Electronic’? Multi-Point Controller 

gives you, sensitive, accurate, automatic... 

@ Two position (off-on) control of up to ten separate process 
temperatures; also controls flow, pressure, pH, Strain gages, 
and other operations. 

Three position control of five separate processes! 

Single point constant control of any critical process! 
Manual-Balance Indication of exact process conditions! 
Monitoring of extra points or those already under control! 


Ten in One 
One instrument does the job of ten individual controllers. You 
save—40 to 60°, of initial cost—up to 75% of panel space 
—cut installation time and cost—minimize maintenance! 


Clean, Simple, Functional Design 

The “Thermo Electronic” Multi-Point Controller has front-set 
controls for easy operation. Routine maintenance is also done 
from the front, without removing unit from panel or relay 
rack. Available in either potentiometer or bridge measuring 
circuits, with an extremely stable constant voltage supply, 
the instrument provides long-lived, trouble-free control of 
practically every process suitable to off-on control action. 
Sensitivity is 15 microvolts independent of scale span— 
Accuracy is + 0.59% of scale span. 


Thermo 
E/ectric 


Temperature 
Measuring Systems 
and Components 


Operation 

Sensing element input signals are compared, in sequence, to 
individually adjustable slide-wire set-points. Signal deviations 
areamplified by the “Thermo Electronic” high-gain relaycontrol 
amplifier, and used to actuate load relays connected to the 
points being controlled. 

Scanning sequence is governed by a stepping switch and elec- 
tronic timer. Scanning rate—3 seconds per point. Other 
scanning speeds are available by simply changing one carbon 
resistor. 

Ten white lights on the instrument panel show scanning 
position—ten red lights show process condition. Ten knobs 
rermit adjustment of individual set-points on the range 
scales. Ranges are available for thermocouples, resistance 
temperature detectors and other types of suitable transducers. 


Maintenance is Easy 
The instrument slides forward on built-in tracks. Simple 
adjustment and inspection is easily accomplished from the 
front. The plug-in or screw-terminal components are easily 
replaced—fully protected from dirt and corrosive atmosphere. 
The whole instrument is gasketed to further protect com- 
ponents. 

Safety Engineering 
Critical circuitry is fused against overloading. A failsafe 
circuit is provided to protect processes against thermocouple 
burn-out and amplifier component failure. 


Write today for Instrument Section 52-13 








20 YEARS 
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THERMO ELECTRIC Co., Inc., Saddie Brook, New Jersey 
In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont 
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ANNOUNCING 
THE 
BARTON 
AUTOMATIC 
CHART 


CHANGER 


-_OADING IS SIMPLE... 


fr. 





1 The Barton chart changer will hold up to 16 With the scroll assembly and the pens me- The scroll assembly and pens are lowered 
* patented, split charts. A locating pin on the * chanically lifted and locked out of the way, * and locked into place. There is nothing to 

chart plate makes it virtually impossible to load the loaded chart plate is quickly mounted onto adjust, nothing to go wrong. Capillary pens are 

incorrectly. the chart drive shaft. supplied by ink bottle inside the case. 
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HANDLES UP TO 16 CHARTS; 


‘i xe Al fc 


Paiy Uc. 


AUTOMATICAI 
EACH REVOLUTION 


pA 


* ae 


Now your recorders can operate for up to 16 
days, untended, and still produce a separate 
24 hour chart for each day. The amazing 
new Barton chart changer eliminates the 
need for manual chart changing; it does the 
job automatically and by itself! Simple and 
foolproof both in handling and operation, 
the Barton chart changer simplifies your 
accounting by providing exact, consistent 
accounting periods, cuts down your labor 
costs by drastically reducing the frequency 
of your chart routes, increases the reada- 


ES TO A NEW CHART ON 


OF THE CHART DRIVE 


bility of your records by making it possible 
to select the optimum chart rotation for 
each application. Available in complete, 
ready-to-install kit form (it fits the Barton 
202 and 202A recorders, the Bristol series 
500 case, and the American Types D and A 
cases) the Barton chart changer will not 
jam, miss charts, or allow the recorded 
charts to be damaged. It is completely de- 
pendable, as reliable as the recorder. For 
complete information, see your Barton man 
or send in the coupon today. 








Gentlemen: Please send me your free bulletin on the new Barton Chart Changer. 
INSTRUMENT 


BARION. ‘us. 


580 MONTEREY PASS ROAD + MONTEREY PARK, CALIFORNIA 





is 


OPERATION 


With the chart changer in position, the re- 

* corder is ready to operate. A portion of the 

chart (in green for illustration) shows from be- 

hind the scroll. Note the tab on the chart has 
just been picked up by the scroll knife edge. 


CIRCLE NO. 


2. As the chart drive rotates, the portion of the 

chart that has been recorded is spun onto 
the shaft and well away from the pens which 
are now recording on the last part of the chart 


The first chart has now completed its cycle 

* and is held for storage on the shaft, clear of 

the pens, which are now recording on thu newly 

exposed second chart. The pens begin recording 

on the new chart at the precise moment the first 
chart completes its rotation 
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Scanning/Coming Events, from Page 22 
Panel Sessions Dominate Pulp & Paper 


Instrumentation Symposium Program 


The Northland Hotel in Green 
Bay, Wisconsin, is the site of the 
National Symposium on Pulp 
and Paper Instrumentation, 
scheduled for May 10-13. 

Co-sponsored by ISA and the 
Technical Association of Pulp & 
Paper Industries (TAPPI), the 
four-day event will be composed 
of panel sessions, with instru- 
mentation maintenance clinics 
and mill tours set for the latter 
part of the week. 

Keynote speaker is Dr. Ward 
Harrison, President, Allied Pa- 
per Corporation, who will open 
the Symposium at 10:00 A.M. 
Wednesday, May 10. 

Dr. L. R. Thiesmeyer of the 
Pulp and Paper Research Insti- 
tute of Canada will be the ban- 
quet speaker on Thursday, May 
11 at 7:00 P.M. Banquet tickets 
are $6. 

Registration for the Sympo- 
sium is $15 for ISA and TAPPI 
members, $20 for non-members. 
Maintenance clinic: $2 for mem- 
bers, $3 for non-members. Tour 
tickets are $2. 

Wednesday, May 10 ® 1:30-4:30 P.M. 
Panel: Comparison of Instrumenta- 
tion Systems. 

Installation Techniques, John R. 

Warren, Panellit Service Corp. 
Cost Comparison of Various In- 
strumentation Systems, Robert 
R. Newton, J. E. Sirrine Co. 
Preventative vs. Shutdown Main- 
tenance, James K. Powell, Bo- 
waters Southern Paper Corp. 


Thursday, May 11 
9:00 A.M.-12 Noon 
Panel: Mill Instrument Education. 

Status Report on Instrumentation 
Technicians, Abner G. Hath- 
away, Grantham School of Elec- 
tronics (or representative). 

Instrumentation Technician Train- 
ing Program, Edward Taible, 
Milwaukee Institute of Tech- 
nology. 

Instrumentation Technician’s Po- 
sition in the Pulp and Paper 
Industry, Greg Weiss, Kimberly 
Clark Corp. 

Training Guides for Instrument 
Technicians, Emil J. Minnar, In- 
strument Society of America 

Thursday, May 11 
1:30 P.M.-3:30 P.M. 
Precision Draw-Speed Recording 


for Paper Machines, Dr. Yoshi- 
hisa Miyazaki, Tokyo Shibaura 


26 ISA Journal 


Electric Co., Ltd. (Presented by 
Robert Walsh, Green Bay Paper 
and Pulp Co.). 

Effects of Machine Wet End pH, 
Dr. Spence Watkins, Hercules 
Powder Co. 

Continuous’ Percentage Stock 
Blending, Robert H. Zielski and 
Donald B. Scrivens, Taylor In- 
strument Co. 

Friday, May 12 
9:00 A.M.-11:30 A.M. 
Panel: Application of Computer Con- 
trol in the Pulp and Paper Industry. 

Moderator: Lowell Zabel, Kim- 
berly Clark Corp. 

Panel Members: Clifford E. Mc- 
carty, Scott Paper Co.; Dr. Ed- 
ward F. Thode, Institute of 
Paper Chemistry; and Kenneth 
Mumme, Kimberly Clark Corp. 

Friday, May 12 ® 1:30 P.M.-5:00 P.M. 
Mill Tours: (A) Institute of Paper 

Chemistry; (B) Other tours being 

planned. 


Maintenance Clinic 
The Instrumentation Maintenance 
Clinic will be held Friday and Sa- 
turday (for the convenience of at- 
tendees, the program for Friday will 
be repeated Saturday). 
pH: The Foxboro Company. 
Displacement Level Control: Ma- 
son-Nielan. 
Electric and Electronic Instru- 
ments: Minneapolis-Honeywell. 
Gages: Ashcroft. 
Control Valves: Conoflow Corp. 
Adjusting Controls for Optimum 
Performance: Taylor Instru- 
ment cos. 
Magnetic Flow Meter: Fischer & 
Porter Co. 


Colorado Site of JACC 


The 2nd Joint Automatic Con- 
trol Conference will be held 
June 28-30 at the University of 
Colorado, Boulder, Colorado. 

Session categories are expected 
to include: Theory of Optimiza- 
tion, Hydraulic & Pneumatic 
Control, Economic Parameters in 
Process Control, Optimal Switch- 
ing, Aerospace Vehicle Control, 
Process Dynamics, Automatic 
Control Applications and Non- 
linear Control Systems. 

Sponsored by ISA, AIChE, 
AIEE, ASME and IRE, the meet- 
ing is under the general chair- 
manship of ISA man, R. K. 
Adams, Oak Ridge National Lab- 
oratories. Dr. H. M. Paynter of 
M.I.T. is program chairman. 


National Telemetering 
Conference Program Set 


“Science in Education and Tel- 
emetry” is the theme of the 1961 
National Telemetering Confer- 
ence scheduled for May 22-24 in 
Chicago, Illinois. 

The Conference and Exhibit, 
sponsored jointly by ISA, AIEE, 
ARS, IAS and IRE, will be held 
in the Sheraton-Towers Hotel, 
thereby assuring easy and fre- 
quent access by attendees and 
exhibitors. 

The technical program, high- 
lights of which will be daily 
workshops, will cover all phases 
of telemetering. 

The exhibit will be confined to 
manufacturers and user groups 
closely associated with the field 
of telemetering and its direct 
applications. Exhibit hours are 
Monday, May 22: 9 A.M. to 10 
P.M.; Tuesday, May 23: 9 A.M. 
to 7 P.M.; Wednesday, May 24: 
9 A.M. to 5 P.M. 


Monday, May 22 ® 9:30-11.30 A.M. 
Workshop: Telemetry Standards, 
Arnold E. Bents, Sandia Corp. 
Industrial Telemetering, W. E. Phil- 

lips, Leeds & Northrup Co. 


2:00-4:30 P.M. 


Transducers, R. G. Jewell, General 
Electric Company. 

Advance Systems Techniques I, Wil- 
liam Van Dyke, Douglas Aircraft 
Company. 

Data Processing and Presentation, 
Thomas J. Martin, Boeing Air- 
plane Company. 


Tuesday, May 23 ® 9:00-11:30 A.M. 

Workshop: Telemetry in Europe, A. 
P. Gruer, Sandia Corp. 

Signal Conditioning, Ray W. San- 
ders, Space Electronics. 

Flight Test Data Systems, John Mal- 
lernee, North American Aviation. 


1:30-4:00 P.M. 


Workshop: Telemetry Education, W. 
J. Mayo-Wells, George Washing- 
ton University. 

Advanced Systems Techniques II, 
Albert C. Cole, The Martin Co. 


Wednesday, May 24 
9:00-11:30 A.M. 


PCM Systems I, Myron G. Pawley, 
U.S. Naval Ordnance Laboratory. 

Underwater Measurement, Max A. 
Lowy, Consultant. 


2:00-4:30 P.M. 


Bio Medical Telemetering, Miles Mc- 
Lannan, Wright Patterson AFB. 

PCM Systems II, Fred Karabaich, 
Wright Patterson AFB. 

RF Components and Techniques, 
Thomas Eccles, Microdot, Inc. 





Doing paper oscillograms in a stabilization 
processor? 

We have advice for you. 

Get a supply of Kodak Linagraph 1000 Proc- 
essing Kits. They’re new, based on a new 
chemical idea. 

Each one supplies a chemical loading to do 
two 475-foot rolls of 12-inch paper WITHOUT 
POOPING OUT, WITHOUT REDUCING 
SPEED. 

Records look magnificent AND THERE IS NO 
PROCESSING SMELL. 

Get some ‘‘1000”’ kits from your usual source 
of Kodak Linagraph photorecording supplies. 
See and smell for yourself. 


| 


| 
i} 


Mili 


WAAAY 


| 


EASTMAN KODAK COMPANY 


Photorecording Methods Division 


Rochester 4, N.Y. 


A dlalk . 


_ TRADE MARK 
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see FISHER for your 
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Vite: 
High Pressure 
Jobs 
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@ When you encounter pressures up to 
60,000 psi at 500°F., Fisher can help by design- 
ing and producing a high pressure control valve 
for your specific need «® Typical is the Design 
“C”’ Body, a hammer forged unit for pressures 
ranging from 5,000 to 35,000 psi «» When 
required, body forging is heat treated and hard- 
ened for added structural strength «» Can 
be produced in Monel, stainless steel, Titanium, 
and other alloys. Available in a wide variety 
of high pressure end connections. 























470-C 


TYPE 470-C utilizes the popular 470 
P.O.P. mounted on the hammer : , ; 
forged ‘‘C’’ body. Has received wide TYPE 16531 is a specially designed high pressure 
: : control valve for polyethylene let down service. 
acceptance in processing of am- : 
Hammer forged body activated by two powerful 
monia and urea. Handles pressures * 
480 P.O.P. actuators which can take independent 
up to 45,000 psi. ‘ 
signals for automatic operation or from manual 
loading station. Either electrical or pneumatic 
valve position transmitter. 











For complete information on Fisher high pres- 
sure control valves send for Bulletin E-500-A. 


Fisher Governor Company, Marshalltown, Iowa. Plants 
in Woodstock, Ont., Rochester, England. Butterfly Valve 


Division: Continental Equipment Co., Coraopolis, Pa. 


If it flows through pipe anywhere in the world 
...chances are it's controlled by....... 


SINCE 1880 
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Said J. Stefan and L. Boltzmann: “The fota/ radiation from a black body is proportional 
to the fourth power of the absolute temperature of the black body.” 


Radiation is usually associated with high temperatures. Yet very cold bodies emit a radiation which can be highly 
significant in missile and space applications. The problem faced by infrared scientists, trying to detect variations in radia- 
tion from low temperature atmospheres, can be likened to detecting a one-foot cube of ice from a distance of five miles. 

Lockheed Missiles and Space Division scientists are deeply engaged in studying the problems of infrared emission 
from the earth and its atmosphere, as seen from orbital altitudes. Although the earth resembles a black body at 300° Kelvin, 
the emission from its atmosphere, under some circumstances, is much colder. To make measurements under these cir- 
cumstances, Lockheed has evolved radiometric equipment with one of the most sensitive detection systems yet conceived. 

Scientists and engineers must also take careful measurements of a potential employer. Lockheed Missiles and Space 
Division in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, invites this close scrutiny. As 
Systems Manager for the DISCOVERER and MIDAS satellites and the POLARIS FBM, Lockheed preeminence in Missiles and 
Space creates positions in many disciplines for outstanding engineers and scientists. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-13B,962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


Lockheed / misses AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA®* HAWAIT! 
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ElectriK Tel-O-Set—the true 2-wire system 
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This “Loop Snooper” adds to the extraordinary ease of installation 
and maintenance you'll find in the ElectriK Tel-O-Set System. 
It's a portable test instrument that can accurately check .. . from 
the control panel . . . any Tel-O-Set unit in the field, to make sure 
signals are being received and sent exactly as they should be. 
Or it can operate and check a recorder chassis, indicator chassis or 
controller on the bench, with local power. The “Loop Snooper” 
removes trial and error from installation and maintenance. 


SIMPLEST TO INSTALL, ADJUST AND MAINTAIN 


The ElectrikK Tel-O-Set System has many features at the receiver. Two-wire d-c transmission eliminates 
shielding and further reduces installation costs. The 


4-20 milliamp signal range gives a /ive zero through 
the use of readily available reliable transistors. 


that save time in getting on stream, and keep 
maintenance to a minimum. For example, all 
process connections are isolated from the inside of 
Tel-O-Set transmitter and transducer cases, so that 
you can mount, pipe and wire the instruments 
without removing their covers. Instrument chassis 
can be removed for servicing without breaking any 
external process or electrical connections. Stand- 
ardized parts and extensive use of quick-connect 
and plug-in design cut downtime and spare parts 
requirements. 


Your nearby Honeywell field engineer can tell you 
how ElectriK Tel-O-Set advantages relate to your 
particular control requirements. Call him today 

he’s as near as your phone. Or write to 
MINNEAPOLIS-HONEYWELL, 21 Penn Street, Fall 
River, Massachusetts. 


No external power is required at any field-mounted Honey well 
Tel-O-Set instrument; line power is connected only Lil Fut be, Coiteol 


SINCE 18685 
HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan 
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The NLS V60 Digital Millivoltmeter is designed for a wide range of scientific, industrial and military applications including strain gage 
and thermocouple measurements, calibrating millivolt devices, process monitoring, and semiconductor research and testing. 


Make precise millivolt measurements at a glance... 
aboard ship, in the lab, or on the production line 


Here is a new, faster, more precise way to make low-level 
DC voltage measurements. The NLS V60 full 4-digit milli- 
voltmeter makes 80 measurements per minute, average. 
It features +0.01% precision (ability to repeat readings within 
close limits) — unattainable from pointer meters, strip chart 
recorders or combination of a digital voltmeter and preampli- 
fier. Accuracy of the V60 is +0.1% of reading or +10 micro- 
volts, whichever quantity is greater. 

A span (scale factor) control allows you to set the V60 to dis- 
play its reading directly in units of pressure, weight, length, 
strain, stress, speed, etc. And because the V60 is a digital 


voltmeter, you can read it at a glance from close or afar in 


total darkness or sunlight, without parallax error. 

Other features include: very high AC and DC common mode 
rejection . . . retention of accuracy under adverse conditions 
. range of +99.99 mv. full scale . . . plug-in stepping 


switches .. . high input impedance . . . precise internal volt- 


age reference . . . filter to attenuate input signal noise .. . 
full floating, ground isolated input circuit. 


V60 compiete $1,625 


WODEL FOO OiciTa MLETWOLTMETER 


non-linear systems, inc. Originator of the Digital Voltmeter 


DEL MAR, CALIFORNIA 
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SCANNING 
4 NEW HARDWARE 


“Pivoting” Pyrometer 
Detects Rotary-Kiln 
Hot-Spots 


An easily installed “pivoting” 
pyrometer system continuously 
scans and records the tempera- 
ture of the shell surface on a 
rotary kiln; it automatically sig- 
nals an alarm before any poten- 
tial hot-spot reaches the danger- 
ous stage. This prompt warning, 
which “points out” the location 
and shows the rate-of-change of 
the hot-spot temperature, en- 
ables the operator to take cor- 
rective action without having to 
shut down production. 

This “package” system, devel- 
oped by Leeds & Northrup Com- 
pany, features a scanning unit ROBERTSHAW 


consisting of a highly sensitive 


ay tl ee oe “Living Metal” 


vanced by the drive unit, the : 

pyrometer pivots through an 

85° arc as it senses temperatures \ 

along the surface of the con- 

stantly revolving kiln. Since the 

scanning unit can be bolted to 

any nearby surface — beneath, a 
beside, or above the kiln — no 


special traversing mechanism or ... ‘the Design Engineer's Most Versatile Aid!” 


structural supports are needed. 
Temperatures detected by the The quote isn’t ours—it came from an engineer who had 
remote scanner are recorded on seen it proved again and again. 
a chart at the operator's instru- Applications of these seamless metal wonders are virtually 
ment panel. The special span of . ; pI rs : . 4 < _ " ali wonders are virtua y 
limitless . . . in process industries, in countless controls, in 


the system—from 200 to 1000°F 4 
—permits recording of not only rocket and missile components . . . whether temperature, 


hot-spot temperatures, but also pressure or atmospheres are moderate or extreme. 
normal operating temperatures. Robertshaw bellows, custom-designed for specific appli- 
cations, are supplied in inconel, inconel-X, beryllium copper, 
brass, phosphor bronze, monel, A-286 stainless steel, Ni-Span-C 
... or in whatever metal answers your critical requirements. 
And every Robertshaw Bellows is backed by the most 
experienced know-how in the field. We built the first seamless 


metal bellows ever made... and we’re still building the best. 
There’s a world of information on bellows versatility in 
our comprehensive Catalog GU-R. Write for it today. 








The sensing element of this Leeds Robertshaw-Fulton Controls Company fii "al 


2. ae ae FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
from a rotary-kiln surface. CIRCLE NO. 23 ON PAGE 110 
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. Latest Equipment 


. Applications . . 


2 TORONTO 


June 5-8,1961, Queen Elizabeth Hall 


Newest Instrumentation Concepts : 


CONFERENCE and EXHIBIT 
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To Capture That Aroma 
You’ve Got to Analyze It! 


As a result of recent advances 
in gas chromatography instru- 
mentation, samples of complex 
odors now can be analyzed di- 
rectly—in the same concentra- 
tion in which they would reach 
the nose of an observer. Hereto- 
fore, precise flavor-odor analysis 
has been hampered by three 
main factors: 

1. the complexity of food or 
beverage flavors and odors 

2. the fact that significant com- 
ponents usually are present only 
in trace amounts 

3. the lack of analytical instru 
mentation sensitive enough to 
detect them. 

Most of us think of gas chrom- 
atography as an analytical tech- 
nique, which separates individ- 
ual components in a gas, liquid, 
or vapor sample and then ana- 
lyzes them one-by-one. But now, 
new developments make it an 
effective tool in overcoming the 
obstacles to flavor-odor analysis 
noted above. Dr. Warren Averill 
of the Perkin-Elmer Corpora- 
tion discusses this subject more 
completely in the Fall, 1960 issue 
of the company’s publication, 
“Instrument News.” 

Two units that contribute to 
the attainment of sensitivity 
matching that of the human nose 
are the Golay column and the 
flame ionization detector. 

The Golay column, offering 
much greater analytical separa- 
tion efficiency than that obtain- 
able with conventional packed 
chromatographic columns, is a 
compact spiral-wound capillary 
tube having an inside diameter 
of about 0.010 inch and length 
of 150 to 300 feet. 

The flame ionization detector 
is particularly well suited to 
analysis of flavor components 
present in high concentrations 
of water or air. This is because 
the detector essentially has no 
response to water or air. 

To illustrate the possibilities 
of the analysis of flavors and 


Dr. Warren Averill of the Perkin- 
Elmer Corp. draws a sample di- 
rectly from a can of coffee before 
analyzing its aroma in a vapor 
fractometer. 


odors with presently available 
equipment operating under op- 
timized conditions, a number of 
brands of ground coffee were 
sampled by drawing 1 cc of gas 
from their containers. These 
samples, taken with a clinical 
syringe and hypodermic needle, 
were placed on a stainless-steel 
capillary column, and the anal- 
yses were carried out at room 
temperature. 

As might be expected, the 
differences in odor were the re- 
sult of variations in relative 
concentrations of the separated 
components, rather than in the 
identity of individual compo- 
nents themselves. 

Much work remains to be done 
in delineating the identity and 
role of the various components 
in contributing to “goodness” or 
“badness” of flavor. Neverthe- 
less, even now it is possible, in 
a tangible manner, to compare 
the odor of a sample made one 
week with those made in an- 
other week. Indeed, it looks like 
meaningful, objective flavor and 
odor analysis is in the cards for 
the not-too-distant future. 





REMEMBER COLLAR BUTTONS ? 


NOW PARKER HAS ELIMINATED A MORE SERIOUS ANNOYANCE 
... LOST TUBE FITTING FERRULES! 


A simple change in the design of Parker ‘“Intru-lok®,’ 
positive, bite-type Parker fitting for copper, aluminum or plastic 
tubing, has solved an age-old problem. a 

i 














, 


the 


Small three- and four-piece tube fittings have long been a pain 
in the neck on applications where it is necessary to remove the nut 
from the fitting. The ferrule(s) fall out and promptly disappear. If 
and when found, they often get put in backwards. Sometimes they 
never get put back at all. Result, in either case: a leaking joint. 


Now Parker has developed a snap-in, captive ferrule for “‘Intru- 
lok.’”’ You can take it out of the nut, ‘“‘on purpose,”’ but you can’t 
drop it out accidentally. 

You get all the leakproof safety of a three-piece fitting with 
positive “‘bite.’”” You also get the convenience, the quick, easy 
assembly of a two-piece fitting. The easiest fitting to install has 


been made even easier. Write for new ‘“‘Intru-lok’”’ dimensions and 
: Three ‘‘detents"' hold the ‘‘tail’’ of the 
prices today. new ferrule in the nut. Also, the larger 
hole in the nut makes tube bends 
The new nut with captive ferrule is available on all closer to the fitting possible. Note 
‘‘Intru-lok”’ fittings sizes from #2 through #8 (“e" the larger wrench flats on this huskier 
through 4" 0.D.). Shown below actual size: nut, too. 
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DIVISION 
ANNIFIN 17325 Euclid Avenue «+ Cleveland 12, Ohio 


CORPORATION 
PNEUMATIC ano Hyorautic SYSTEM COMPONENTS 


Parker FITTINGS AND HOSE 


3278-PH 
EUROPEAN DIVISION + PARKER-HANNIFIN N.V. «+ SCHIPHOL+ THE NETHERLANDS 
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SANBORN RECORDERS 


2Channels . . . 35” high mobile cart 
. Choice of 4 plug-in preamps 


Interchangeable plug-in ‘850’ type pre- 
amplifiers in Carrier, DC Coupling, Phase 
Sensitive Demodulator and Low, Level 
types, for inputs ranging from micro 
volts to hundreds of volts internal 
MOPA available when carrier os, chop- 
per excitation is required Seated 
stylus, rectangular coordinate recording 
on 50 mm wide channels transis 
torized circuits frequency regponse 
to 125 cps within 3 db, at 10 mm 
peak-to-peak. Model 297 can also be 
used in optional portable case or rack 
mounted in 1042” of panel space. 


1Channel . . . 20 Ibs., briefcase size 
‘ 10 mv/div DC Model 
10 uv rms/div AC strain gage Model 


Extremely compact, highly versatile re- 
corders for general purpose DC inputs 
(Model 299) and AC strain gage record- 
ing (Model 301). Two chart speeds: 5 
and 50 mm/sec inkless, rectan- 
gular coordinate recording response 
from DC to 100 cps within 3 db, at 10 
div peak-to-peak gain stability 
better than 1% to 50°C and for line 
voltage variation from 103 to 127 volts. 
Model 299 has balanced to ground in- 
put, 10 switch-selected sensitivities, 
calibrated zero suppression. Model 301 
has wide sensitivity ranges, can be used 
with strain gages and inductive trans- 
ducers, provides excitation voltage of 
Two 50 mm wide channels . . . sepa- approximately 4.5 volts rms at 2400 cps, 
rate floating input DC amplifiers .. . and has uncalibrated zero suppression. 


4 chart speeds . . . mv or volt inputs 


Operate this l-cubic-foot recorder ver 
tically, horizontally, or tilted at a 20 
angle on carrying handle. Inputs are 
floating and guarded 12 sensitivi- 
ties from 0.5 mv/mm to 20 v/cm 
response DC to 125 cps within 3 db, at 
10 div peak-to-peak : . max. non 
linearity 0.25 mm common mode 
rejection 140 db min. DC built-in 
10 mv calibration signal and electrical 
limiting internal 1 sec. timer 
monitor output. connectors for each 
channel. Galvanometers are rugged, low 
impedance type with velocity feedback 
damping; most circuitry for each chan- 
nel is mounted on a single, easily serv- 
iced card 


For complete details contact your nearest Sanborn Sales-Engineering 
representative. Sales representatives are located in major cities 
throughout the United States, Canada and foreign countries 


wew 
SANBORN’ GOMPANY 


INDUSTRIAL DIVISION 
175 Wyman Street, Waltham 54, Massachusetts 
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AN EXTRAORDINARY PUBLISHING ACHIEVEMENT OF OUR TIME! 

The Entire Span of Today’s Scientific, Engineering 

and Technical Knowledge Encompassed in a Monumental 
Reference Work Containing 8,500 pages of Text, 

800 Index Pages, 7,200 Articles and 9,700 Illustrations 


Here Are the Many 
Fields Covered: 


ACOUSTICS 
AERONAUTICAL 
AIRFRAMES = 
AGRICULTURE & SOILS 
ANIMAL ANATOMY 
PLANT ANATOMY 
ANIMAL SYSTEMATICS 
ASTRONOMY 
ATOMIC, MOLECULAR AND 
NUCLEAR PHYSICS - 
BIOCHEMISTRY 
BIOPHYSICS 
CHEMICAL ENGINEERING 
ANALYTICAL CHEMISTRY 
INORGANIC CHEMISTRY 
ORGANIC CHEMISTRY 
PHYSICAL CHEMISTRY 
CIVIL ENGINEERING 
COMMUNICATIONS 
CONSERVATION 
CONTROL SYSTEMS 
CYTOLOGY 
ANIMAL ECOLOGY 
PLANT ECOLOGY 
ELECTRICAL 
ENGINEERING 
ELECTRICITY 
ELECTRONICS 
FLIGHT SCIENCE 
FOOD ENGINEERING 
FORESTRY 
GENETICS & EVOLUTION 
GEOCHEMISTRY 
PHYSICAL GEOGRAPHY 
SURFICIAL AND 
HISTORICAL GEOLOGY 
GEOPHYSICS 
GRAPHIC ARTS 
GROWTH AND 
MORPHOGENESIS 
HEAT 
INDUSTRIAL AND 
PRODUCTION ENGG. 
LOW TEMPERATURE 
PHYSICS 
MACHINE DESIGN 
MATHEMATICS 
MECHANICAL POWER 
CLASSICAL MECHANICS 
METALLURGICAL 
ENGINEERING 
METEOROLOGY AND 
CLIMATOLOGY 
MICROBIOLOGY 
MEDICAL MICROBIOLOGY 
MINERALOGY AND 
PETROLOGY 
MINING ENGINEERING 
NAVAL ARCHITECTURE 
AND MARINE ENGG. 
NUCLEAR ENGINEERING 
OCEANOGRAPHY 
OPTICS 
PALEONTOLOGY 
ANIMAL PATHOLOGY 
PLANT PATHOLOGY 
PETROLEUM CHEMISTRY 
PETROLEUM ENGINEERING 
GENERAL PHYSIOLOGY 
PLANT PHYSIOLOGY 
SOLID STATE PHYSICS 
THEORETICAL PHYSICS 
PLANT TAXONOMY 
PROPULSION 
PHYSIOLOGICAL AND 
EXPERIMENTAL 
PSYCHOLOGY 
INVERTEBRATE ZOOLOGY 





£ includes developments so recent they are still major news! 





SS 


The New 
McGRAW-HILL 


ENCYCLOPEDIA OF 
SCIENCE and TECHNOLOGY 


2,015 Contributors, including Nobel Prize Winners, Respected Leaders of Research and 
Industry ... Over 6,000,000 Words — from Concise Articles to Amazingly Comprehensive 


Treatments . . . 100,000-Entry Index. 


. a Wealth of Maps, Charts, Diagrams, 


Drawings, Photographs ... many more than in any comparable work of reference. 


AS epoch-marking publishing venture — pro- 
viding up-to-date, authoritative information 
on all the sciences of our day — is now com- 
pleted. The new McGraw-HILL ENCYCLOPEDIA 
OF SCIENCE AND TECHNOLOGY makes readily ac- 
cessible within its 15 volumes a vast fund of 
knowledge covering hundreds upon hundreds of 
subjects dealing with the whole spectrum of the 
physical sciences, life sciences, earth sciences, 
and engineering. 

This major work fulfills a prime need of the 
scientist, the engineer, the technician — whether 
concerned with pure research or practical ap- 
plications — whether his work is of a design or 
operating nature — whether he wants to review 
or keep abreast of the vastly enlarged knowledge 
of his own field or must bridge the gap between 
his specialty and unfamiliar areas into which 
his work leads him. 


Unequalied in Timeliness, Clarity, Depth 


This unique library makes it possible for you to have 
as near as your office, laboratory, plant, or home an 
all-knowing corps of specialists to which you can turn 
for precise, authoritative information. You can get 
answers to specific questions raised through daily pro 
fessional activities or simply explore in a random way 
the universe of today’s scientific, engineering, and 
technical knowledge — distilled into 7,224 compre- 
hensive articles. Whatever your own field, whatever 
field your work is related to, you will find it here. 


A Work of Unsurpassed Authority 


The names of the contributors read like a “Who’s 
Who” of the world’s scientific community. All are 
recognized specialists — in many instances, articles 
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were written by the very person credited with new 
discoveries and developments in a given field. Among 
them are Nobel Prize Winners and others who have 
distinguished themselves for their original and sig- 
nificant work. 

Nothing comparable in breadth of conception, in 
authority, in usefulness, has ever before been offered 
in a reference work of this kind. As an all-embracing 
general reference or a practical working tool, this 
Encyclopedia belongs in the home and professional 
library of everyone with an interest in science and 
engineering. An annual Supplement Volume keeps 
it always up to date. 

You are cordially invited to examine all fifteen 
volumes. There is, of course, no obligation on your 
part. Mail the coupon below for full details. 


foo MAIL THIS COUPON — 


| McGraw-Hill Book Company, Dept. ISA-4 
| 527 West 41 Street, New York 36, N.¥ 
| 


I Please send me without obligation your pre-view 
brochure on the new McGraw-HILt ENCYCLOPEDIA 
1 oF SCIENCE AND TECHNOLOGY in 15 volumes; also de 
tailed information about the convenient time-payment 
plan I may use to purchase this set. 


Name 
Addre 


| City & Zone 
| 


SSS See ee oe 


| State 
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operator convenience makes 


the 


recorder 


preferred for laboratory use 


Che recti/riter recorder has become the accepted 
laboratory recorder—is preferred for the exacting tasks 
of laboratory applications. The portable recti/riter is 
the only galvanometric rectilinear recorder designed 
specifically as a bench-top instrument with all routine 
controls and adjustments located up front for extra 
convenience. The “writing desk” chart carriage permits 
operators to make the extensive notations usually associ- 
ated with laboratory use while the instrument is recording. 

Ruggedized die-cast construction results in an in- 
strument that can “take it’—yet removal of the one- 
piece dust cover makes every working part completely 
accessible and removable without further disassembly. 
Every recti/riter carries a one-year full service warranty. 

There is a recti/riter to fit your particular require- 
ments—single and dual channel, portable and flush- 


mounting models each available in the widest 
selection of standard ranges in the industry. 
Two-Cycle Pen Response 
d-c Milliampere Ranges 
a-c Ampere Ranges 

d-c Ampere Range 


¥2 ma to 100 ma 
0.25 amp to 25 amp 
100 mv for use with 
standard shunts 
Expanded Scale a-c Voltage Ranges 
80-130 V, 160-260 V, 320-520 V 
a-c and d-c Voltage Ranges 10 V to 1000 V 
Frequency Ranges 50, 60, 400 cps 
Five-Cycle Pen Response 


d-c Milliampere Ranges 2.5 ma to 125 ma 


Special options and accessories further expand 
the versatility of recti/riter recorders. Write now for 
complete information on this accepted laboratory 
recorder line. 


ile cbiibiies I: TEXAS INSTRUMENTS 


INCORPORATED 


3609 BUFFALO SPEEDWAY 


PLANTS IN HOUSTON 


AND DALLAS. TEXAS 


38 ISA Journal 


P.O. BOX 6027 


HOUSTON 6. TEXAS 
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EDITORIAL 





Despite the possibilities of the “cold war” getting hot in Asia, the basic element of 

the international war against Communism is economic. With Communism promising 

~ and promoting all-out war in the world’s markets, how well are Americans prepared to 
Economic understand and meet the challenge? While Khrushchev may now be rattling the saber, 
Wit it is almost certain a cover-up for problems on the economic front in the Soviet Union 
. eracy Let us not be deceived, for the youth of Russia have been thoroughly indoctrinated that 


Communism will beat us at our own game of mass production 


According to seasoned observers, the youth of Russia have a far greater enthusiasm 
for intellectual pursuits and scientific facts, including Marxism economics, than do 
American students for economics of any kind. A survey of students at a midwestern 
university shows that all those questioned couched capitalism in political rather than 


economic terms. They used words such as “controls people unfairly”, “a dictator type 
government”, and “it can be dangerous.” Another survey of almost 10,000 high school 
students across the country disclosed that almost half those questioned agreed that “the 
fairest economic system takes from each according to his ability and gives to each accord 
ing to his needs.” It is estimated that three-quarters of the U. S. adult population does 


not know what common stock is. A poll of 1,300 high school students shows that 60% 


believe that owners get too much of the money that companies make 


Why this sad state of economic knowledge and frustration? There are good reasons. 
The U. S. Commissioner of Education says that only 4°% of the nation’s 10 million plus 
high school students ever enroll in an economics course. Six times as many students 
take foreign languages as economics, eight times as many take music as economics, 
nineteen times as many take physical education as economics. Adding to this dispropor 
tionate ratio is the fact that many teachers assigned to teach economics are poorly pre 


pared because these courses are relegated to a low position in the school program 


Unfortunately, there is a common idea that economic teaching has political alliance 
that we have Republican economics, Democratic economics, and Soviet economics. | 
don't think this is true, because economics can be taught as a presentation and under 
standing of facts and truths. We are turning out economically illiterate children because 
our industry and government leaders are using economics as a vehicle for publicity and 
self-designed interests. The result is loaded confusion that public schools are afraid to 
tangle with, and economic education is suffering 

We all at one time or another ask ourselves the question—'"can the capitalistic free 
enterprise system survive in the modern world?” It can and will survive if we make 
certain that it is understood and guided. An informed populace is the only answer. It 
means more than classes in school, it means a responsibility by labor unions, business 
firms, scientific organizations and all institutions to meet the challenge of economic 


illiteracy 
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Figure 1. 

Vector 

control by 
positioning of 
gimbal-mounted 
thrust nozzles. 


Hot Gas Pneumatics 


— New Field in Control 


by J. D. PEMBLETON 
Principal Engineer 
and J. G. RIVARD 
Systems Engineer 

Vickers, Incorporated 
Detroit, Michigan 


The fantastic speeds and extreme 
temperatures envisioned for tomor- 
row's missiles outmode the hydraulic 
flight control systems in use today. 
While hydraulic fluids have advan- 
tages over pneumatics, especially in 
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fluid incompressibility — a criterion 
of system ‘stiffness’ — hydraulic 
fluids have reached their upper tem- 
perature limit. Now, pneumatic con- 
trol devices which were so successful 
at lower temperatures have been up- 
graded into ultra-compact and light- 
weight servos powered directly by 
gases at 2500°F and 2000 psi! Un- 
questionably, these remarkable de- 
vices hold exciting possibilities for 
industrial control. 


MISSILE REQUIREMENTS for 


high-response servos powered by high- 


Figure 2. 
Vector 
control by 
position of 
aerodynamic 
surfaces. 


temperature gas have resulted in two 
main types of flight control systems: 
|. vector control (Figures 1 and 2), and 
2. attitude control (Figure 3). Pro- 
portional feedback controls the posi- 
tion of these devices: overall missile 
control is a function of the guidance 
command. 

With only one energy conversion 
required, these hot gas pneumatic con- 
trols reduce system complexity and 
increase reliability. 


SERVO-CONTROL SYSTEMS 


The hot-gas servo (Figure 4) con- 
sists of four parts: 1. a source of high- 
pressure hot gas; 2. an open-center, 
four-way servovalve positioned by an 
electric torque motor; 3. a rotary po- 
sitive-displacement actuator; 4. elec- 
trical feedback devices. 


Operation 


Hot gas is metered through a sym- 
metrical pair of fixed-area upstream 
orifices into the actuator cylinders, to 
a pressure aproximately half of supply 
pressure. The valve flapper, positioned 
by an electrical torque motor, pro- 
duces proportional changes in orifice 
areas resulting in differential control 
of cylinder pressures. 





Cylinder pressures are transmitted 
to two opposed pistons operating 
against a cam surface; thus, a differ- 
ential change in cylinder pressures 
results in rotary motion. This position 
is sensed by a transducer and fed back 
to the control computer to close the 
loop. 

All test work to date was done 
using combustion of solid propellants 
as a hot gas source. However, such 
gas can be obtained from rocket en- 
gine bleed, and from liquid bipropel- 
lant or monopropellant generators. In 
our design, the hot-gas generator is a 
part of the servoactuator. The size of 
the system is dictated by the duration 
of its operation (Figure 5). 


Materials 


To resist the high-temperature ox1- 
dization and high-velocity erosion, 
the valve flapper and control orifices 
are made of molybdenum alloys. Mov- 
ing parts of the actuator are made of 
tool steel. Minimum system weight is 
achieved through use of aluminum 
wherever possible, and by optimization 
of section configuration and material 
selection through transient heat-trans- 
fer analyses. 

Metallic sealing is used for all static 
seals: for dynamic sealing, piston rings 
are used. Tests of grease piston seal- 
ing and of carbon rings show promise 
for certain uses. 

To provide a “throw-away” feature 
and light weight, the gas generator is 
made of epoxy-bonded spun fiberglass. 


Response 


System transient response can be 
improved by velocity feedback. A 
second transducer can be used, or the 
position transducer output can be dif- 
ferentiated by a special amplifier net- 
work. 

This prototype hot-gas servo system 
has been under development and test 
by Vickers’ Research Laboratories 
since 1958. Basic designs have proved 
valid; analytical studies have been 
verified by test results. 

One of the first units tested is 
shown in Figure 6. It was designed 
for 0.87 horsepower output using 
solid - propellant - generated gas at 
2200°F and 2000 psia. Most tests 
on this prototype were run for 2.5 
minute periods. Present designs will 
operate up to 2500°F for at least 5 
minutes. 


Test loads consisted of an inertia 


Figure 3. 
Attitude—pitch, 
yaw and roll— 
is controlled by 
proportioning 
flow of high- 
temperature 
gases through 
pairs of dia- 
metrically 
opposed reaction 
nozzles near 
front of missile 
(Cross section 
shown). 
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Figure 4. A hot-gas servo system. 
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Figure 5. Hot-gas servo size depends on how long it must operate. 
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Figure 6. A prototype of Vick- 
ers’ hot-gas servo system. 


weight and tension spring. This par- 
ticular unit has had 20 hot-firing tests, 
with many more hours operating on 
cold nitrogen. Typical response data 
are shown in Figure 7 


Theoretical Analysis 


A theoretical analysis of the servo 
resulted in a third-order transfer func- 
tion which can be simplified into an 
equation involving only two variables. 
System performance easily can be ma- 
nipulated as a function of system 
physical constants and feedback gains 


where 
o frequency at neutral stability 


ns 


Analog computer simulation §veri- 
fied system analytical calculations and 


provided a design criteria. Typical fre- 
quency response and transient response 
data are shown in Figures 8 and 9. 
Typical response for a hot gas servo 
system is about 20 to 30 cps. A block 
diagram of the system is shown in 
Figure 10. 


ATTITUDE CONTROL 
SYSTEMS 


After booster burnout, the final 
forward stages of space vehicles need 
little attitude correction. Such cor- 
rection usually is required after the 
vehicle leaves the atmosphere. Con- 
venient, reliable control is accom- 
plished by pneumatic reaction nozzles 
providing attitude correction in three 
planes — pitch, yaw and roll (Figures 
3 and 11). Such jet-reaction control 
was an extension of development of 
the hot-gas servos. 


Opposed sets of nozzles are located 
mutually perpendicularly at some dis- 
tance from the center of gravity of 
the last stage. Nozzles can be operated 
sequentially to produce a net torque 
on the vehicle which, coupled with the 
primary power source, will change its 
flight path proportionally to the input 
signal. 

A proportional system (Figure 12) 
has advantages over an on-off (“bang- 
bang”) type. The proportioned system 
requires only an integrating gyro, servo 
amplifier, and lead network for vehicle 
position control; whereas, in addition 
to all this equipment, the on-off servo 
requires rate-feedback from a rate 
gyro, and relay circuits. And, on-off 
control will oscillate within a band. 
Thus, frequency and bandwidth de- 
pend on the sophistication of the con- 
trol system. 





Torque motor sum 
current (ma) 


Positional gain 





Figure 7. Typical step response with 
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ot gas. 


Step input diff. current (ma) 10 25 
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Velocity gain (lb-sec/in.) 
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Figure 8. Closed-loop transient 
(step) response. 








Figure 9. Closed-loop frequen- 
cy response, 











Operation 


The attitude control system receives 
a proportional error signal from the 
guidance system integrating gyros that 
sense vehicle displacement about the 
pitch, yaw and roll axes. This error 
signal is transmitted to an electric 
torque motor to translate the balanced 
poppet-type servo through a multi- 
plying linkage. Displacement of the 
poppet valve controls the gas mass 
flow-rate to both sides of the dia- 
metrically-opposed reaction nozzles. 
The unbalanced thrusts apply a con- 
trolled torque to the vehicle which is 
proportional to the error signal. 

Due to interaction between pitch 
and yaw, and the roll component, this 
system was designed with four roll 
nozzles. Both sets of opposed port 
and starboard nozzles act in unision, 
thus eliminating any pitch and yaw 
torque applied to the vehicle through 
roll correction. Pitch and yaw nozzles 
are mounted at 90° to the vehicle 
flight axis, which provides a greater 
torque arm to the vehicle center of 
gravity. 

Because the vehicle operates at ex- 
treme altitude, no aerodynamic damp- 
ing Or spring appears in the system 
transfer function shown in Figure 12. 
The electric torque motor has a sec- 
ond-order transfer function with a 
damping coefficient of 0.8 and a phase 








Figure 10. Block diagram of a 
hot-gas servo system. 
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Figure 11. Schematic of the jet- 
reaction attitude-control sys- 
tem. 








shift of 5° at 60 cps. Compared with 
the other filters or components, this 
transfer function can be neglected. 


The power utilization of the open- 
center valve using a non-throttleable 
gas generator shows a definite advan- 
tage in hardware simplicity over the 
closed center. However, for long 
flights requiring many intermittent 
corrections, a closed-center valve using 
a throttleable gas generator would be 


better. 


Future Needs 


While our present servos and re- 
action nozzles are adequate for short- 
duration missile controls, our next 
serious control problem is posed by 
the long duration (1 to 2 hours) and 
low power-requirements of manned 
space vehicles. We think the closed- 
center hot-gas servo control valve will 
answer this problem too; but it re- 
quires a throttleable hot-gas source. 
However, solid-propellant generators 
cannot be used for such applications 
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Figure 12. 
Attitude-control 
system— 
proportional 
mode. 


Integrating 








So we are developing liquid-propel- 
lant generators with extremely-good 
throttling characteristics and restart 
capability. 

Miniature control systems of ex 
treme accuracy are needed for payload 
orientation — systems with operating 
lifetimes of days or even years! The 
success of US space probes certainly 
will depend on the perfection of these 


control systems 
This article is based on paper # ISA- 
2-60 by Pembleton and Rivard and pre- 


sented at Joint Automatic Control Con- 
ference, MIT, Sept. 7-9. 1960 
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DID YOU FORGET? 


In case you forgot, this is a 
reminder to go back to page 
111 of your February ISAJ, and 
fill out and mail the “MEAS 
UREMENT STANDARDS QUES- 
TIONNAIRE?” The ISA Commit 
tee studying this subject needs 
your help and information. 
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Fitting the 


by MANDELL DALIS* 
Vice President 
Norman Bragar Company, Inc. 
Newark, New Jersey 


Your existing annunciator system, 
or that one you're planning to in- 
stall, may not be "right" for your 
application! Whether you're in the 
market for a new system or just 
looking for ways to increase the 
utility of your present one, this arti- 
cle is especially “'right'’ for you. 


AUTOMATIC CONTROLS and 
faster production processes make it 
necessary that variables be 
monitored continuously to warn of 
abnormal conditions that might affect 
life, property, or product quality. To- 


system 


day, there are available annunciator 
alarm systems that not only will warn 
visually and audibly of a system 
malfunction, but also will take auto- 
matic corrective steps. Gone are the 
crude signaling devices of past years 
— replaced now by annunciator sys- 
tems capable of self-monitoring, inter- 


locking, and discriminating. The same 


*Member of ISA, New Jersey Section 
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Figure Il, 
(left). An 
integral-modu- 
lar annunciator 
cabinet 
arrangement. 





annunciator equipment is common to 
all variables being monitored, the only 
difference in the systems being the 
types of transducer used for measuring 
the variables. 


Design and Selection 


In designing and selecting an effec- 
tive annunciator alarm system, certain 
basic considerations arise. One of these 
is a requirement that the equipment 
be able to withstand the environment 
to which it is exposed. In line with 
this, specific areas, depending on the 
immediate atmospheric conditions, are 
defined as shown in Table 1. 
Enclosures. Other factors contributing 
to the selection of an alarm system 
for a particular area are shown in 
Table 2. Note that the most critical 
enclosures are those used in Class I, 
Division I areas. These should be 
cast iron or aluminum explosion-re- 
sistant enclosures capable of extin- 
guishing (or at least isolating) any 
ignition that might occur within. Gas- 
keted enclosures are not explosion- 
proof. Only boxes with machined 
(threaded or flanged) mating surfaces 
belong in the explosion-proof class. 
Class I, Division II areas may have 
all mnon-contact-making wires and 
components contained in a standard 


Figure 2, (left). 
An integral/ 
common 
swing-door 
cabinet 
arrangement. 
(Below). Opened 
cabinet shows 
mounting of re- 
lays and lamps. 


Annunciator to the Task 


sheet-steel terminal enclosure. All con- 
tact making and breaking components, 
however, must be contained in her- 
metically sealed or purged steel en- 
closures. Purged cabinets also may be 
used in extremely dirty or humid areas. 
Actually, the use of hermetically sealed 
relays will prolong the life of relays 
in all areas by protecting the contacts 
from oxidation and the coil insulation 
from eventual deterioration resulting 
from humidity and dust in the air. 


Voltage Considerations. Standard a-c 
or d-c systems are available for opera- 
tion at 120 volts. Systems also are 
available for 24, 48, 240, and other 
voltages 

Because lamp life deteriorates sharp- 
ly with overvoltages, lamps should be 
selected to withstand the highest volt- 
ages that might occur. In contrast, 
relays can withstand a 10% over- 
voltage continuously, but extreme wn- 
dervoltages can make them unstable. 
Where voltage extremes are encoun- 
tered therefore, the use of regulators 
should be considered. 

Often it is advisable to use trans- 
formers rather than specially wound 
relays with other than 120-volt sys- 
tems. This is particularly desirable in 


240-volt systems, where small-gage 








wires in .elays and very thin filaments 
in lamps might cause frequent failures. 

When annunciators are interlocked 
with auxiliary equipment, the voltage S 
should be stable to preclude accidental flammable tag 

mists ne 

operation. The use of normally-de- euils, 45 Gay ae ous through 
energized relays, rather than normally- normal operation of the ven 
energized (failsafe) relays, helps to 
prevent this problem in_ situations 
where frequent undervoltages do occur. 
Expansion & Flexibility. In situations 
where the addition of future alarm 
points is probable, the expansion Ca- 
pabilities of a given alarm system 
should be an influential factor in the 
selection process. 

Whenever it is possible, components 
and sequences should be standardized, 
but not at the expense of system ver- 
satility. Basic alarm construction 
should utilize common electrical buses, ! 
flashers, audible signals, and push- 
buttons, thus permitting the inclusion 
of several functions within a common 


hazardous concentrations of 
gases or vapors normally are 


CLASS I DIVISION I AREAS* 2 
Definition: Locations in which 

prevented — by 
chanical ventilation, but 
which might become hazard 
failure of ab 


. itive - 
concentration of positive me 


vapors 


hazardous 
gases or 


normal operating conditions 
tilating equipment 


hazardous concentration of hazardous concentrations of 
gases or Vapors may 
frequently because of 
maintenance operations or 


leakage I locations, unless such com 


such gases or vapors occasionally 


exist might be communicated, by 
proximity to Class I Division 


munication is prevented by 


breakdown or faulty 
tion of equipment or proc 
esses might release hazardous 
concentrations of flammable 
gases or vapors, also causing 
simultaneous failure of elec 
trical equipment 


opera 

adequate positive 
ventilation from a source of 
clean air, and unless effective 
safeguards against ventilation 


provided. 


pressure 


failure are 


GENERAL WEATHER - PRO 
PECTED AREAS 

Areas which are pro 
effects of 
weather rain, hail, 
snow, or storms of any kind), 
and in which hazardous gases, 
liquids, dust mixtures, or any 
other volatile elements are not 


CLASS I DIVISION II AREAS* 


Definition: Locations in which 


Definition 
tected from = any 


flammable volatile liquids o1 (such as 


flammable gases are handled, 
processed, or used, but in 
which the hazardous liquids, 
F Vapors, or gases normally will 
cabinet. be confined within 
Modular equipment permits the use containers or closed systems, 
of interlocking, Hi-Lo points, sequen- from which they can escape 
al diff * ec age in ll aillie only by accidental rupture 
ta ifferentiating posts, ana other or breakdown of such con 
sequences — all operating from norm- tainers or systems, or by 
ally-open or normally-closed trouble abnormal operation of equip 
contacts within the same enclosure. 
Plug-in components, if used through- 


present 


GENERAI 
EXPOSED 
Definition 
ceptible to the effects of weather 
(rain, hail, snow, or storms of 
any kind). Areas in which haz 
ardous gases, liquids, dust mix 


closed 
WEATHER 
AREAS 

Areas that are sus 


ment 
tures, or any other volatile ele 


*See National Electric Code ments are not present. 


out the annunciator system, simplify 
maintenance and permit easy changing 
of alarm functions in the field. 
Enclosures and Mounting. Several 
general types of cabinet enclosures are 
available — each type suited best for 
a particular application. 

In the integral system (Figure 1), 
relays and visual displays are housed 
in a common cabinet. Either modular 
or fixed (common swing-door) ar- 
rangements are available. The modular 
cabinets generally are manufactured 
in single horizontal rows, the various 
widths and heights being factory as- 
sembled to furnish a complete cabinet 
system. Side-by-side or vertical-row ad- 
ditions can be made without destroy 
ing the front-view appearance of a 
continuous cabinet. If the available 
space limits the installation of addi- 
tional annunciator equipment, the ca- 
pacity of modular cabinets can be dou- 
bled by using a duplex plug-in. 

Fixed cabinets (Figure 2), employ- 
ing a common swing-door which con- 
tains the visual displays, are manu- 
factured for jobs requiring a specific 
number of alarm points. The relative 
ease of purging, dust-proofing, and 
weatherproofing these cabinets is an 
important feature. This type of sys- 








Table 1. Definitions of classifications for atmospheric areas. 





EQUIPMENT 


CABINET 
STYLE 


CABINET 
CONSTRUCTION 


WIRING 
CHAMBER 


VISUAL 
SIGNALS 


RELAY 
ENCLOSURES 
PUSHBUTTONS 


SWITCHES 
HORNS 
ACCESSORIES 


CLASS | 
DIVISION | 


Explosion-proof* 
Integral or remote 


Cast-iron 
or aluminum 
explosion-p-oof 


Must be in 
explosion -proof 
housing 


Explosion -proof* 
Bullseyes* 

or explosion-proof 
windows over 
backlighted 
nameplates. 


In explosion -proof 
enclosure 


Explosion-proof 


AREA DESIGNATIONS 


CLASS | 
DIVISION II 


Single swing 
door or common 
swing door. 
Integral or 
remote 


Sheet metal 
Purged where 
arcing contacts 
not hermetically 
sealed 


Sheet metal 
cabinet 
Gasketed 

No arcing 
contacts 


Backlighted 
nameplates” or 
bullseyes 


Hermetically 
sealed cans” or 
purged enclosure 


Mercury enclosed 
arc making and 
breaking contacts 
Jumpers instead of 
switches. Non- 
contact a or 
explosion-proo 
audible signals 


GENERAL 
WEATHER- 
PROTECTED 


Single swing 

door or common 
swing door 
Integral or remote 


Sheet metal 
General-purpose 


Sheet metal 
General-purpose 


Backlighted 
nameplates® or 
bullseyes 


Hermetically 
sealed cans® or 
open relays 


Open type 
General purpose 


GENERAL 
WEATHER.- 
EXPOSED 


Common swing 
door,* gasketed. 
Integral or remote 


Sheet metal or 
cast metal 
weatherproof 
gasketed 


Sheet metal or 
cast metal 
Weatherproof 
gasketed 


Buliseyes* or 
tightly gasketed 
backlighted 
nameplates 


Hermetically 
sealed cans 


Weatherproof 





Recommended 





Table 2. Equipment selection, based on conditions in given areas. 
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DUPLEX ALARM POINTS 
Used where space and econ- 
omy are important. Inter- 
changeable with modular 


single-point plug-ins. 

HI-LO POINTS 
Similar to Duplex 
lies HI-LO points into sin 
gle plug-in 


points 


XILIARY CONTACTS 
Performs interlocking func 
tions during normal and ab 


normal periods. 


FAILSAFE CIRCUITS 
For self-monitoring against 
failure of annunciator com- 
ponents. Relays energized 
during normal condition 


POWER-FAILURE RELAYS 
For monitoring annunciator 
power circuits for power 
failure. Requires supplemen 
tary power circuit for power 
failure plug-in. 


LOCK-IN OF MOMENTARY 
ALARMS 
Seals in momentary alarms 
until acknowledged by op 
erator. May warn of immin 


ent failure 


1AMP AND HORN TESTI 
Provides manual test of 
lamps and horn at operator’s 


option 


COMPLETE OPERATIONAI 
IESI 
Simulates abnormal condi 
tion for each point and tests 
annunciator  simul- 
Recommended 


entire 
taneously 





especially in non-failsafe sys 
tems. 


RINGBACK 
Provides distinctive second 
visual and audible signal 
when a point returns to 
normal. Operator must ac 
knowledge each cleared point 
individually. 


MANUAL RESET 
Common reset function clears 
all visual signals simultane 
ously at operator's conveni 
ence if trouble has cleared. 


RECORDER RELAY SEAL-IN 
Used with periodic stepping 
switch, such as on recorder 
Seals in “stepped” signals 


SEQUENTIAL 

Identifies first of a group of 
interrelated points that are 
alarmed simultaneously (such 
as when a compressor fails) 
May save hours of field work 
by identifying “first-out”. 
Has 20 millisecond resolu 
tion (average) between first 
and subsequent alarms 


MOTOR ALARM 
Monitors motors for “Off 
Running- Breakdown-Stand 
by” conditions. Combines 
running light with annun 
ciator. 

POSITIVE GROUND 
Internal — electrical 
bus and external connection 
for all structural and me 
chanical components of an- 
nunciator cabinet. Safeguards 
against dangerous conditions 


ground 








Table 3. Optional features that may be 
included in an annunciator system. 


tem, however, can be expanded only 
by adding a complete unit containing 
the required number of new points. 
About 20°% spare capacity is rec- 
ommended for annunciator alarm sys- 
tems, especially in the early design 
stages. Incidentally, to clarify some 
often misunderstood nomenclature, an 
equipped (but not engraved) point 1s 
called a spare: a wired (but un 
equipped) point is called a space. 
Remote systems (Figure 3) have 
the relays mounted separately from the 
visual displays, thus requiring inter 
wiring. These systems generally are 
used where panel space is insufficient 
and small displays are needed, or 
where graphic displays require visual 
alarm points spotted at respective 
process-function points. Some explo- 
sion-proof systems also have the relays 
located remote from the visual dis- 
plays. Although they are within the 
general price range of integral systems, 
remote systems do have additional 
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wiring requirements — a definite 
factor to be considered in their se- 


lection. 


Location and Available 
physical space generally dictates where 
the annunciator cabinets will be 
mounted — on a panel, on a wall, or 
in a console. Most cabinets are de- 
signed for front-of-panel mounting, 
with the wiring terminals accessible 
from the rear. When wall mounting 
is required, provisions for front wir- 
ing must be made. This can be ac- 
complished by mounting the annuncia- 
tor cabinet in a wall-mounted enclos- 
ure that permits front wiring. 


Mounting. 


Trouble Contacts. Before an alarm 
sequence can be initiated, the alarm 
point must be made aware of an ab- 
normal condition. This “awareness” 
is derived from a primary sensing de- 
vice, the output of which operates a 
relay or switching (trouble) contact. 


Actuation of the trouble contact ini- 
tiates the annunciator alarm-point 
function. Many of the available an- 
nunciator alarm circuits use either 
a normally-open or a normally-closed 
trouble contact. The design engineer 
therefore must determine the type of 
contacts with which individual points 
should be equipped. Field changes in 
contact operation can be accomplished 
in two ways: either by changing partic- 
ular plug-in cans or by using plug-in 
relays that operate from normally- 
open or normally-closed trouble con- 
tacts interchangeably, as determined 
by jumpers located on terminal boards. 
If possible, a system should be stand- 
ardized so as to use a given type of 
trouble contact. 

Relays. Extremely rugged devices when 
properly applied, relays have proved 
to be among the most reliable of elec 
tric components. Further increasing 
their reliability are hermetically 
sealed cans in which the relays 
are mounted securely. An inert gas re- 
places the air, which is evacuated from 
the can, thus reducing oxidation and 
preventing formation of carbon on the 
relay contacts. The relay coil should be 
vound on a nylon bobbin or a similar 
inorganic insulator that is highly re- 
sistant to electrical breakdown. Insula- 
tion should be of Class B materials, 
capable of withstanding a 50°C rise 
over a 40°C ambient temperature. Of 
utmost importance is the ability of 
the relay to operate in any position. 
Performance tests indicate that tele- 
phone-type relays have an operating 
life exceeding 1,000,000 cycles. Relay 
operaticn and release times should be 
in the 20 to 35 millisecond range. 

Respective relay pull-in and drop- 
out voltages should be 75% (or less) 
and 65° (or less) of the utility de- 
sign voltage. This assures reliable op- 
eration, even though line-voltage reg- 
ulation might be poor. Standard de- 
signs generally have relay-contact rat- 
ings of 2 amps at 120 volts ac and 0.2 
amps at 120 volts dc, non-inductive. 
Current ratings of all external devices 
to be controlled by these contacts 
should be investigated to ascertain that 
the expected current is not more than 
the contact can handle safely. Where 
excessive currents are encountered, a 
slave relay (with heavy-duty contacts) 
should be interposed in the circuit. 

In most a-c systems the current 
drawn by annunciator systems is too 
insignificant to be considered. In d-c 
systems, however, the current to be 
supplied by the battery may be a 
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Figure 3. A typical remote annunciator system. Signals from trou- 
ble contacts activate cabinet-mounted relays to initiate alarms. 


critical factor; therefore annunciatcr 
current requirements should be con- 
sidered. Annunciator systems that use 
normally-energized relays for failsafe 
conditions average 8 volt-amps ac 
and 3 watts dc at 120 volts per relay 
plug-in; whereas lamps used for visual 
indication generally draw 6 to 12 
watts for both lamps in each alarm 
point. In where _ battery 
current is normally-de 


situations 
inadequate, 
energized relays can be used; however, 
these do not have failsafe protection 
and can be operated only from norm- 
ally-open trouble contacts. 


Visual Indications. Two types of visual 
displays are in general use today — 
bullseyes and backlighted nameplates 


Bullseyes are of various colors and 
diameters, with legend strips mounted 
nearby. Two-color sequences often are 
used with bullseyes, and it is sug- 
gested that in the “process normal” 
condition, the lamps behind the bulls- 
eyes be kept dimly illuminated to in- 
dicate that the lamp has not failed. 


Backlighted nameplates are made of 
unbreakable plastic, with the legend 
engraved or photo-etched on the sur- 


face. Various sizes and colors are 


available, a white background being 
easiest to read. These backlighted dis 
plays are preferable to bullseyes in 
many applications because of their 
superior readability and available let- 
tering space. Most are furnished with 
two lamps in parallel, thus obviating 
the “dim-normal” sequence require 
ment of bullseyes, because a second 
lamp still provides adequate illumina- 
tion should the first lamp fail 
Two-color used with 
either type of visual display, pose the 
disadvantage of having only one lamp 
of each color available. On lamp fail 
ure, this condition might cause con- 


sequences, 


fusion. 


System Accessories 


All annunciator systems include a 
number of accessories and optional 
features (Table 3). The usual acces 
sories are listed here. 


Pushbuttons. Pushbuttons perform ac- 
knowledge, test, and reset functions. 
Their quantity depends on the type of 
sequence employed; and they may be 
mounted on the annunciator cabinet, 
on the instrument panel, or at any 
other convenient location. In select- 
ing pushbuttons, current-carrying re- 


quirements and environmental condi- 
tions should be considered 


Flashers. Flashers 


points from 


distinguish neu 


alarm existing alarm 
points by rapidly interrupting the vis- 
ual display for each new alarm con 
dition. The recommended types use a 
motor-driven eccentric cam, which in- 
terrupts a miniature switch to cause 
a rapid on-off flashing. Hermetically 
sealed and of plug-in construction, 
these flashers can be mounted inside 


or outside the annunciator cabinet 


Audible Signals. Audible signals may 
be provided by horns, bells, or klax- 
ons. In selecting an audible signal 
device, the current requirement should 
be checked against the relay-contact 
rating, thereby avoiding any possibility 
of damaging the contacts. The sound 
level required is an important con 
sideration also; in noisy industrial 
100-decibel sound-level re- 
quirement is not unusual. 


areas, a 


Atmospheric conditions too have a 
determining effect on the selection of 
the signal device 
Circuit Operation 


Perhaps the best way to understand 
annunciator operations is to study the 
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SYMBOL 


NOMENCLATURE 





2. 


Relay holding coil 
Letter “A” 
identifies relay 





1 
| i A 


Relay contacts 
Diagonal line 
signifies normally- 
closed contact 
Absence of 
diagonal line 
signifies normally- 
open contact 





Make before break 
arrangement. N.O 
contact makes 
before N.C. 
contact opens 





Slide switch shown 
in open position 





Pins on plug-in 
can. 





Pushbuttons 


op— 

Normally Open 
Bottom 

Normally Closed 





Ganged pushbuttons 
with common 
operator 





Top—Fuse 
Bottom— 

Circuit breaker 
Numeral designates 
current rating 





Representation of 
a plug-in unit, 
showing internal 
components and 
pins 











Table 4. Typical electrical symbols 
and nomenclature for annunciator 


systems. 
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circuit (Figure 4). To make the circuit 
more understandable, Table 4 shows 
many of the typical electrical symbols 
commonly used. Here then is a typical 
description of operation: 

1. All relays and contacts, as shown 
in the diagram, are in the de-energized 
state. Because this is a failsafe circuit, 
all relays are energized in the “process 
normal” condition. Therefore during 
normal operation, the contacts will 
assume a condition reversed from that 
shown on the diagram. 


2. Follow the circuit from H to N, 
and notice how the relays become 
energized. 

3. An abnormal condition causes re- 
lay A to be de-energized (all A con- 
tacts assume positions shown). This 
de-energization can be effected in two 
ways, depending on whether the trou- 
ble contact is normally open or norm- 
ally closed. If it is normally closed, 
an abnormality causes it to open, thus 
interrupting the current path to the 
A relay coil. If the normally-open 
contact is used (note that points H and 
NC must be jumpered), an abnormal- 
ity causes it to close, thus providing 
an alternate path around the relay coil. 
The path established through H, NO, 
the resistor, and N effectively elimi- 
nates the coil of relay A from the 
active Circuit. 

4. At this point in our discussion, 
relay A is de-energized and relay B 
remains energized. 

5. The de-energization of relay A 
causes all A contacts to be as shown 
in the diagram, whereas all contacts 
of relay B are opposite to that shown. 
This provides a path through the A 
and B contacts to energize the S bus, 


OPEN TROUBLE 


2 MOMENTARY SIGNALS ARE LOCKED 
ON 


N WHEN SLIDE SWITCH Is 


thus supplying power to operate the 
flasher motor and the audible signal. 
Because relay B is energized, current 
is supplied to both indicating lamps 
through the F bus. 

6. The operator acknowledges the 
alarm condition by depressing the ac- 
knowledge pushbutton. This action 
breaks the B relay-coil circuit (through 
the R bus). Relay B is “sealed out” by 
its Own Open contact and remains de- 
energized after the acknowledge but- 
ton is released. Remember that all B 
contacts now have assumed the con- 
dition shown in the diagram. 

Now that the B relay is de-ener- 
gized, the flasher motor and audible 
signal quit operating. The lamps, con- 
nected across H and R, assume a steady 
bright-light condition. 

8. When the trouble has been cleared, 
the A and B relays become energized, 
the lamps go out, and the alarm point 
again assumes a standby condition. 
9. Any number of alarms in the sys- 
tem may function independently, even 
though existing alarm conditions al- 
ready are being displayed or new 
alarms are coming in. 


Conclusion 

Like other facets of industry, annun- 
ciator applications are becoming more 
advanced. Annunciators today perform 
monitoring, recording, logging, and 
even control functions. 

In summary, let us recognize that 
a well-designed annunciator system is 
an important adjunct to any well-de- 
signed production process. 
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Figure 4. Typical schematic diagram of an annun- 
ciator system. See “Circuit Operation” in text. 





Figure 1. Basic 
configuration of 
a high-gain 
direct-coupled 
amplifier for 
analog 
computing. 


Experimenting 


With a Servo-Simulator 


by JOHN L. DOUCE, Ph.D. 
Electrical Engineering Department 
Queen’s University, Belfast 


To a student of feedback control systems, a familiarity 
with the operation of analog computers is absolutely 
essential 

With the aid of a simple computer consisting of five 
amplifiers, a second-order servomechanism can be simu- 
lated, and, by experimentally varying the inputs, the typical 
responses to step and sinusoidal functions can be obtained 
and studied. Even more important, however, is the tech- 
nique that can be demonstrated whereby a Nyquist diagram 
can be obtained without the need for direct phase meas- 


urements 


Apparatus Required 

Five computing amplifiers 

Audio signal generator (100 cps to 5 kc) 
Single-beam oscilloscope 


Introduction 


The fundamental element of an electronic analog com- 
puter is the high-gain direct-coupled amplifier, a basic 
configuration of which is shown in Figure 1. Input signals 
€1, €2,... €, are applied via impedances 2}, 22, . . . 2, to the 
grid of the amplifier, and the output voltage e, is fed back 
to this point through impedance 2p. 

If z is the equivalent impedance of 2, 2), 22, 
parallel, then the input voltage to the amplifier is 


It follows that é Av,, where A is the amplifier gain 
When A becomes very large, v, > 0. Hence, 


In particular, if 2, =z, =z ¢, the output voltage 
is the negative sum of the inputs. 

In the experiment, the configuration shown in Figure 1 
is used to obtain the error signal from voltages representing 
the input and output positions, and to add to the error 
signal a velocity signal for stabilization. 

Now, if 2; R and 2, 1 sC, then &y e,(1/sRC). 
The output voltage therefore equals the time integral of 
the input; the time constant is T = RC. 


Experimental Procedure 


Figure 2 shows how five high-gain amplifiers might be 
connected to simulate a servomechanism stabilized by ve 
locity feedback 

Given r=100 k ohms, and 7 , the transfer 


function of the system is 
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ACCELERATION 


ALL RESISTORS EXCEPT R ARE 


The usual form of the transfer function for the mechanical 


system is: 


where is the undamped natural frequency (in radians) 
and ¢ is the damping coefficient. 

Comparison of equations (1) and (2) indicates that 
the electronic system simulates the mechanical one, pro- 
vided that T = 1/wy. 


To make measurement easier, the simulated system is 
designed so that its natural frequency falls in the audio 
range. A suitable value is »)— 10,000/22 radians per 
second, which makes the period Cr=10~* second and 
C = 1000 picofarads. Usually, to obtain a satisfactory trans- 
ient response, a damping factor of 0.5 is used. Therefore, 
f= 05,.R =97 = 100 k ohm. 


When a sinusoidal input is applied to the system, both 
(4; — 4) and 4, are sinusoidal. By using an audio-frequency 
signal generator and an oscilloscope, the magnitudes of 6, 
4, and (6;— 6 )) can be determined readily throughout 
the frequency range of 200 cps to 10 kc. 

From these measurements, variations in 6,)/6;| and 
(46, — 0)/ 6 can be plotted (preferably on logarithmic 
scales) as functions of the log of frequency. These fore- 
going functions represent the theoretical closed-loop fre- 
quency response and the error ratio, respectively. By re- 
arranging equation (1) and substituting r= R and S = jo, 


it becomes 


wl 
(1 
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VELOCITY | OUTPUT 


100 KQ 


Figure 2. Block diagram 
of a servo-simulator with 
velocity feedback. 


Thus the closed-loop frequency response falls 12 db/ 
octave at high frequencies, and the error ratio rises 6 db/ 
octave at low frequencies. These theoretical values should 
be compared with experimental results. 


Nyquist Diagram 


When the error signal is sinusoidal, the output also 
will be a sinusoid of the same frequency, but differing 
from the error in amplitude and phase. 

The open-loop gain, defined as the ratio 6/ (6; 9), 
therefore is a complex function of the input frequency. For 
each frequency, the gain can be represented by a point on 
the complex plane (Figure 3). The curve described by a 
series of these points, as the input frequency is increased 
from zero, is called a Nyquist Diagram. 

Practical difficulties prevent direct measurement of the 
open-loop gain for both mechanical and analog systems, 
but a simple construction enables the Nyquist diagram to 
be derived from the previous measurements of 6, 4%. 
and @;— 6) in a range of frequencies. 

By way of illustration, let P on Figure 3 be a point on 
the open-loop frequency-response locus. Then by definition, 
the vector OP is equal to 69/(6; 4). The line drawn 
between point (—1, 0) and P, which completes the tri- 
angle, is equal to the vector 6;. Since the magnitudes of 4, 
6;, and (6; — 4) are known for any particular frequency, 
point P can be determined as the point of intersection of 
two circles: one of radius |69/(@; — 6) with center at the 
origin; the other of radius |6;/ (6 6) with center at the 
(—1, 0) point. 

The accuracy attained with this method is high when 
the lengths of the three vectors are nearly the same, but 
it decreases for values of open-loop gain very different 
from unity. 


Phase Margin 

One useful measure of the stability of a linear feedback 
system is the phase margin. This is defined as the angle 
between vectors (0; — 69) and 6 at unity open-loop gain 
(that is, at the frequency when |6;— 6 | = |6. For 
satisfactory damping, this angle should not be less than 
about 30°. 





The phase margin obtained experimentally from the 
Nyquist Diagram of Figure 3 is 52°. It agrees well with 
the theoretical value, which can be determined as follows 





Open-loop gain is given by 


For a sinusoidal input, 


Thus. @O\ Im) ~ 


and the phase angle 6 is given by tan 6 l/oT. 
From equation (3), unity open-loop gain occurs at a 
frequency given by wJ =0.79. The theoretical phase 


margin therefore is 52 


; sae 800 CPS 
Computing Amplifier 


Although any commercial amplifier should prove satis 
factory, a suitable circuit is shown in Figure 4. This ampli- 
fier has a zero-frequency gain of 10,000; above 1 kc the 
gain falls at a constant rate of 6 db/octave, providing unity 


gain at approximately 10 Mc. Condenser C; provides a 


low-gain path at high frequencies and is essential for 


stability when feedback is applied. Each amplifier requires . 
. : - ‘PP > P : Figure 3. Complex plane for experimen- 
300 volts, 15 ma; and 6.3 volts, 1.5 amps tal determination of a Nyquist diagram. 


















































Figure 4. Circuit diagram of a suitable servo-simulator. 
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Figure 1. From the “gate’”’ comes 
a discrete number of pulses rep- 
resenting the number “picked- 
off” the oscillator output by the 
pulse-duration modulator. 
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Digitizing Flight-Test Data Readout 


by ROBERT J. VON BOSE* 
Hughes Aircraft Company 
Palmdale, California 


Not all systems demand fantastic 
speeds and uncomprehendible accur- 
acies. Indeed, amid the world's cur- 
rent frenzied scramble to push scien- 
tific boundaries ever and ever out- 
ward, it is refreshing to find that 
some still recognize the desirability 
of improving our more conventional 
systems. Although this article con- 
cerns flight-test data, the techniques 
involved are applicable to any indus- 
try. 


IN DESIGNING airborne data-ac- 
quisition systems, primary emphasis 
has been directed toward obtaining 
more and more data at faster sampling 
spectacular ac- 


rates and evermore 
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Block diagram of the Numerical 
Indicating Flight Test Instrumen- 
tation (NIFTI) system. 
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curacies — so much so that the field 
of low-frequency, moderate-accuracy 
data acquisition has been all but neg- 
lected. 

Historically, the very-low-frequency 
data in flight testing has been handled 
optically by photographic observation 
of conventional instrument panels. 
When a certain specification outlined 
“independence from record-processing 
equipment”, however, the usual photo- 


PRECISION PULSE 
TRAIN SELECTION 


graphic approach was ruled out. The 
specification further stated that 12 
parameters had to be sampled at the 
rate of one per second, with errors 
not exceeding 5% and with data pre- 
sented in a form easily understood by 
unskilled, nontechnical personnel. Al- 
though this specification was tailored 
to a single application, it was obvious 
that a system possessing these qualifi- 
cations could find wide use if it were 
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flexible enough. With this in mind, 
the Numerical Indicating Flight Test 
instrumentation (NIFTI) System was 
designed. 

The arabic numeral, the most wide- 
ly understood form of numerical in- 
formation, is used in the NIFTI sys- 
tem, and, to make the system as easy 
as possible, all data are recorded in 
the units of a particular parameter: 
angles in degrees, distances in yards, 
speed in knots, etc. 


Data Conversion 


Generally, data is made available to 
the instrumentation in the form of 
time-varying voltages. One simple cir- 
cuit element for converting such time- 
varying voltages to pulses of propor- 
tional duration is a monostable multi- 
vibrator (pulse-duration modulator). 
When keyed to the unstable state, this 
device returns to its stable state after 
an interval determined by the input 
voltage. Adding this variable pulse and 
a precision pulse train produced by 
a crystal-controlled high-frequency 
source results in the formation of a 
discrete number of pulses representing 
the data sample (Figure 1). 


This circuit provides a number of 
ways for selecting a scale factor (the 
relationship of the input to the num- 
ber of output pulses): the input voltage 
may be divided or attenuated before 
presentation to the multivibrator; the 
circuit constants of the multivibrator 
itself may be varied over a wide range; 
or the pulse repetition rate of the 
reference may be varied. 
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Figure 2. Thirteen styli are positioned so as 
to permit formation of each arabic numeral. 
Note that more styli print than do not print. 


Some quantity of pulses, represent- 
ing the desired data, then is available 
on demand from each pulse-duration 
modulator. This “demand” is a keying 
pulse, programmed to operate each 
modulator in turn by setting the pre- 
cision frequency source to the desired 
sampling rate and operating a diode 
matrix from lower-order flip-flops. 
Thus, it is possible to accumulate (in 
a data register) numbers representing 
any of the data sources. 
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Because a time-display presentation 
was required, the frequency count- 
down is continued through a “seconds” 
clock and “minutes” clock, the read- 
ings of which are shifted periodically 
in parallel into the data register — to 
be handled, from that point on, in the 
same way as anv other data. Both the 
time and data registers employ a bi- 
nary decimal form, which minimizes 
the circuitry required to convert the 


information to arabic numerals 


Recording 


In an effort to avoid the size and 
weight of mechanical printers, we gave 
consideration to the use of 


papers 


serious 
electrosensitive papers. These 
are impregnated with conductive com 
pounds, which are very light in color 
and chemically stable under most en 
When a con 


ductive platen is placed behind the 


vironmental conditions 


paper, a current-carrying stylus makes 
marks by transferring ions into the 
compounds of the paper, thus forming 
different compounds of a darker color 
The new compounds are stable also, 
and, what is more important, the en- 
tire process takes place without the 
need for auxiliary processing equip 
ment or developers. 


The printing pattern shown in Fig- 
ure 2 consists of 13 well-placed styli, 
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Figure 3. Toroidal pulse trans- 
former has three windings, which 
(by interaction) determine 
whether or not a particular stylus 
prints. 
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Figure 4. Diagram of 
stylus/electrosensitive-paper 
printing mechanism. 











the minimum number capable of print- 
ing recognizable and readable arabic 
numerals. Note that in forming any 
numeral (except number one), more 
of the styli are printing than are not 
printing. This contributes to a simpler 
control system because all styli print 
unless prohibited from doing so by 
the data-register control. Diode gates, 
arranged at the output of the data 
register, allow current to flow in the 
control circuit of each stylus that 
thould not print in the formation of a 
particular numeral 

The stylus print-control circuit con- 
sists Of a small toroidal pulse trans- 
tormer with three windings (Figure 3) 
The output winding is connected to 
the stylus through a diode, which 
serves twO purposes: it supresses “ring- 
ing” in the loop and blocks unwanted 
current flow. Another diode, shunting 
the stylus, harmlessly passes this un- 
wanted surge to ground. The other 
windings are connected to the print- 
ing power amplifier or the printing 
control circuit. 

The printing power amplifier cir- 
cuit, the only one in the entire system 
(apart from the actual power supply) 
that must operate at levels commonly 
considered to be “power,” has a square 
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wave output. The initial rise of the 
square wave saturates the printing 
pulse transformers; it is the ouput 
from this rise that must be shunted to 
ground around the writing 
When the power amplifier output is 
cut off, the collapsing magnetic field 
of the printing transformer 
drives a current surge through the re- 


stylus. 


pulse 


cording paper. The stylus will print 
therefore unless the control current 
from the data register maintains core 
saturation during the decay of the 
printing power amplifier output 


“On-Off” Data 


Besides the time-varying data that 
are recorded by the arabic numeral 
blocks, there are a number of para- 
meters best described as “on-off” types. 
Examples of these are switch positions, 
indicator lamp illumination, and relay 
contact positions. To schedule valu- 
able digital-equipment operating time 
for handling these simple, two-state 
parameters would be quite wasteful, 
especially when it is noted that the 
stylus /electrosensitive-paper technique 
lends itself easily to the task. Styli are 
spaced in a single row across the pa- 
per at intervals just large enough to 


permit proper separation between the 
lines that they will make. Some data 
points, having source impedances and 
voltages sufficient to mark the paper, 
may be wired directly to a_ stylus; 
others require a simple amplifier or 
an isolation relay and network. None 
of these circuits need be exceptionally 
stable or accurate. 


Control and Synchronization 


Most of the hardware necessary for 
synchronization and control of the 
system already has been described. The 
same flip-flops that program the key- 
ing pulses of the pulse-duration modu- 
lators provide the control voltage for 
the printing power amplifier. The 
change in the pulse-duration modula- 
tor keying program therefore coin- 
cides with the initial rise of the print- 
ing power amplifier. These flip-flops 
also provide a keying pulse shortly 
after the shifting of the programming 
Zates. 

In printing a single data point, the 
following complete operating cycle is 
performed: (1) immediately after 
causing the previous data point to be 
cut off, the printing power amplifier 
gain saturates the printing pulse trans- 
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Figure 5. A sample record prepared by the NIFTI system. Data frame marker indi- 
cates where first analog signal (time) begins. State of the various “on-off” paramet- 
ers can be determined readily by placing the marked plastic card against the record. 


formers (this prevents undesirable 
“printing” caused by changes in the 
data-register control- winding cur- 
rents); (2) coinciding with this rise, 
the keying program gates move to 
the next position; (3) after a short 
stabilizing delay, the pulse-duration 
modulator keying pulse is generated, 
thus keying the proper modulator to 
its unstable state and resetting the data 
register; (4) at the termination of the 
keying pulse, the data register begins 
counting until (5) the pulse train is 
cut off by the return of the pulse- 
duration medulator to its stable state; 
(6) the number in the data register is 
held for a time period during which 
the printing control currents stabilize, 
permitting circuits with relatively 
long rise-times to be used at this 
point; (7) the end of the pulse from 
the printing power amplifier causes 
the number to be printed. 

“Time” references are printed in the 
same manner, except that the clock- 
register content is transferred in paral- 
lel when the keying pulse is received 
from the proper programming gate. 

The entire cycle goes on continu- 
ously. Following a random start, the 
chain is re-established logically after 
data-sample-time without the 
need for resetting any flip-flops. 
Should it be desirable to control the 
“time” registers, these may be clamped 
to any setting prior to startup. 


each 


Recorder Design 


In transferring ions to the electro- 
sensitive paper, the printing styli give 
up part of their own material, thereby 
growing shorter as they write. Fre- 
quent replacement, which would have 
been necessary to offset the difference 
in length between individual styli, was 
undesirable; so the problem was ap- 


proached from another angle. Instead, 
the direction of current flow was 
changed, so that now the principal 
transfer of ions takes place on the 
platen side. As a result, the styli can 
be made of a more durable material, 
capable of sustaining longer operating 
life with little shortening caused by 
ion loss. The platen, in turn, cannot 
be permitted to become pitted, as 
it would in this operation; so it was 
replaced by an electrically inactive 
platen across which a plastic tape, hav- 
ing a thin film of ion-donor material, 
is drawn very slowly (Figure 4). 


Record Format 


A typical record prepared by the 
NIFTI system is shown in Figure 5. 
The numbers in column form repre- 
sent the analog functions (1 through 
9) at the left. To aid the unskilled 
in locating each function easily, a 
mark is made on the edge of the 
paper opposite one of the functions 
(“time” in this illustration), indicating 
where each data frame begins. The 
lines on the record are “on-off” data. 
Each data point can be identified in- 
stantly by placing a marked plastic 
card next to the record as shown. The 
state (either on or off) is indicated 
by the presence or absence of a line 
at the position corresponding to that 
parameter on the card. Normally, the 
most interesting thing about these 
parameters is the time at which they 
change from one state to another. 
Consequently, after determining the 
initial state of each parameter, a per- 
son simply scans the record quickly to 
find a change in the pattern of lines. 
By this attention to “change” only, a 
great number of “on-off” parameters 
can be reduced to a mere history of 
occurrence. 


System Errors 


If a temperature-controlled crystal 
is used as a frequency standard, the 
accuracy of the system may be consid- 
ered solely as a function of the mono- 
stable multivibrator. Stability within 
5% can be obtained easily; once a 
discrete number of pulses have been 
gated, only a gross malfunction can 
add to the error. In the interest of 
simplicity, redundant circuits, even 
though they would enhance reliability, 
have not been used. This decision was 
based on the knowledge that a failure, 
likely to cause gross errors, would be 
“too evident to pass undetected 


Miniaturization 


One of the advantages of this nu 
merical system lies in the ready adapt 
ability of the circuits to miniaturiza 
tion. Transistor flip-flops and multivi 
brators have been produced in sizes 
smaller than one cubic inch. Diodes 
for gating can be packed so densely 
that the connectors (for replaceable 
circuitry) actually take more space 
than the gate components. Toroids, 
too, when made from a very efficient 
magnetic material, pack a lot of en 
ergy into a small space. 

The entire system, contained within 
a package 6 x 8 x 12 inches, records 
15 analog signals and 70 “on-off 
signals, with a recording capacity for 
1,500 samples of each analog para 
meter. In this system, small size, low 
power consumption, ease-of-handling 
of the recording medium, and sim- 
plicity of data presentation have been 
combined in a unit capable of oper 
ating completely independent of com 
plex playback equipment, darkrooms, 
and skilled instrument specialists 
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Designing a Simple Game Computer 


by ROBIN S. GUSHURST 
Senior-Class Student 
Austin High School 
E! Paso, Texas 


The term computer is used rather loosely in my title, 
for it doesn’t conform to the usual connotation. By a game 
computer I mean a semi-automatic machine, having built- 
in intelligence that makes it capable of solving a problem. 
Consisting of on-off switches for information inputs, the 
computer will be limited to the use of series-parallel 
circuits. 

Four steps are involved in designing the machine: 
|. Setting up a notation system using symbolic logic 
2. Analyzing the problem 
3. Writing the analysis in accordance with the notation 
system and in a form that permits easy circuit development 
i. Drawing the circuit diagram from the equations. 

By using a bit of elementary symbolic logic, we are able 
to write our analysis in mathematical form. Since the nota- 


tion is of the utmost importance to the meaning, I shall 


attempt to keep it as simple as possible. 


Symbol Definition 

X switch X is operated 

x’ switch X is not operated 
and (series) 
or (parallel) 


if 


I must emphasize that the notation system stated above 
is relative only when used in equations. 
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Analogy between Symbolic Logic and Circuits 


—eXe e Y e— 
switch X and switch Y 


——=@ Y @-—— 
switch Y 


—=® X O— 
switch X 
—X—Y— written symbolically as x + 4 


—e X e— 


a e—— written symbolically as X e Y 
|. Y = 


switch X or switch Y (parallel) 


General Logical Relationships: 


A. 0 00 B. 0 10 S.& 24 
lel l leO1l 02e00 
In these relationships (0) is an open switch and (1) is a 
closed switch. 


The Problem 

Let's begin with a simple logic problem: A_ former 
approached a river with a chicken, a fox, and some corn 
He wished to cross, but he could carry only one thing 
at a time; if he left the chicken with the fox, or the 
chicken with the corn, one would eat the other. His prob- 
lem was to get all them across safely. At this point, the 
reader should pay close attention to the method of adapt- 
ing the problem to a machine, rather than attempting the 


solution. 


First, let us consider the information inputs. We must 
have switches to represent the farmer, the fox, the chicken, 
and the corn. We may stipulate that the “on” position 
represents “cross”, and the “off” position represents the 
“start” side of the river. A light is used to signal a danger 
position, with the understanding that when the light is 
not operated, a safe situation exists. The circuit also in- 
cludes a power source and an on-off switch for controlling 
the entire machine. 


It must be understood that there is no substitute for 





logic; the use of symbolic logic serves merely to express 
the logical relationships in a form from which a circuit 
can be developed easily. 


Now, let's consider the facts that we know: 


1. When the fox is with the chicken and the farmer is 
not present, a danger situation exists. 


2. When the chicken is with the corn and the farmer is 
not present, a danger situation exists. 


3. When the farmer is present, a potential danger situation 
is a safe one. 


Some symbols must be established to represent our 
switches. This may be done arbitrarily, but we must be 
consistent. 


Machine Switch—X Fox—f Danger Light—D 
Farmer—F Chicken—Ch Corn—C_ (All other 
symbols used have been established previously.) 


Using symbolic logic and adhering strictly to our no- 
tation, we now shall express our analysis: 


1. D= F + Ch + C + X (symbolic). Explanation: (If 
necessary, do not hesitate to refer to the definition of our 
notations.) The danger light (D) will operate if (=) the 
farmer (F’) is on the start side and (+) the chicken (CA) 
and (+-) the corn (C) have crossed to the other side and 
(+) the machine (X) is on. 


2. D = F’ + Ch + f + X (symbolic). Explanation: The 
danger light will operate if the farmer is on the start 
side and the chicken and the fox have crossed to the 
other side and the machine is on. 


3. D= F + Ch’ + C’ + X (symbolic). Explanation: The 
danger light will operate if the farmer has crossed and 
the chicken and the corn remain on the start side and the 
machine is on. 


4. D= F + Ch’ + f + X (symbolic). Explanation: The 
danger light will operate if the farmer has crossed and 
the chicken and the fox remain on the start side and the 
machine is on. 


By using some elementary algebra, we may condense our 
equations to a much simplified form 


(A) Combining equations (1) and (2), we obtain 
D=F'+Ch+(C*f)+X 


(B) Combining equations (3) and (4), we obtain 
D=F+CH’+(C’*f)+X 


Combining equations (A) and (B) produces: 
D=[P+Ch+Cef] *[F+ CH’ +C ef] +X. 


Now we readily can draw the circuit from this equation, 
provided we follow the established notations. In our cir- 
cuit, double-pole toggle switches may be used, with the 
understanding that while the “on” position is made, the 
“off” position is broken, and vice versa (See circuit dia- 
gram). 


To check our circuit, we may try a few combinations. 
If the farmer takes the fox across first, the danger light 


Circuit configuration for the game computer. 


should operate. We can perform this operation by oper- 
ating switch F which breaks F’, operating switch f which 
breaks f’, and operating switch X which controls the entire 
machine. The current now flows from the power source, 
through F, through CA’ (which is made because the chicken 
has not crossed), through C’ (which is made because the 
corn has not crossed), through X, through the danger light, 
and back to the current source. Since the circuit is com- 
plete, the danger light operates. 


Suppose we try a safe situation by having the farmer 
take the chicken across. We operate F which breaks F’, 
operate Ch which breaks Ch’, and operate X which controls 


the entire machine. The current could flow through F, 
but it is stopped because Ch’ is not made. Therefore, since 
the only remaining path, through F’, will not work (be- 
cause F’ is not made), we have an incomplete circuit, and 
(since the danger light doesn’t operate) we know a safe 
situation exists. All other combinations may be checked 
by using the same method; and it doesn’t matter which 
move is used, because the machine always will recognize 


a dangerous situation 


Although the example we have used is very simple, it 
clearly illustrates the method used in adapting problems 
to small computers. To adapt games to computers, the 
method must be extended somewhat, but with a little 
practice one can learn to design machines for playing 
Tic-Tac-Toe, Nim, and other similar games 
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Automatic Call-In System 


for Measurement Standards 


by WILLIAM R. HOLMES* 
Head of Standards Laboratories 
Convair Division 
General Dynamics Corporation 
San Diego, California 


It's all very well to proclaim the 
need for better measurement stand- 
ards and calibration facilities. But, 
how can you be assured that these 
better standards actually are getting 
results at the point of measurement 
—out on your test pad or produc- 


*Senior member of ISA, San Diego 


Section 


tion line? Here is a punch-card sys- 
tem for control of periodic calibra- 
tion that not only guarantees trace- 
ability of plant accuracies right back 
to NBS, but lowers costs as well! 


Several years ago, Convair es- 
tablished a Standards Laboratory 
equipped with the best and _ latest 
standards and calibrating equipment 
available, and capable of a wide va- 
riety of calibrations. To control these 
standards and to be sure that accuracy 
is being maintained, we put into op- 
eration in the past year a_ periodic 
calibration call-in system based on 


punched cards. 


Setting Up the System 


The first essential to any instrument 
record-keeping system is a method for 
positively identifying each instrument 
To avoid confusion between instru- 
ment model numbers, serial numbers, 
USAF, USN, or plant-assigned prop- 
erty numbers, we developed the single 
“Registry Number” system shown in 
Figure 1. Note that each digit of the 
Registry Number has a definite mean- 
ing. To enable accurate assignment of 
these numbers, we set up the follow- 
ing definitions: 


1. Primary Standard — A standard, 
owned and maintained by our Stand- 
ards Laboratory, which is used only 


as a transfer standard between our 
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Figure 1. Outline of Convair’s “Registry Number” system whereby 
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each instrument is positively 


identified. 





laboratory and the National Bureau of 
Standards. This standard maintains 
continuity between our standards and 
those of NBS. Through these stand- 
ards we can show that accuracies are 
traceable to NBS. 


2. Reference Standard — A standard, 
owned and maintained by our Stand- 
ards Laboratory, which is calibrated 
by comparison with the certified pri- 
mary standard. These standards extend 
the range of the primary standards 
and are economical since they need 
not be sent to NBS for calibration. 


3. Secondary Standard — A standard, 
owned and maintained by our Stand- 
ards Laboratory, which is calibrated 
by comparison with a reference or 
primary standard, and used to cali- 
brate a tertiary standard 


i. Tertiary Standard — A standard, 
owned and maintained by our Stand- 
ards Laboratory, which is used to cali- 
brate test equipment used in oper- 
ational testing 

Because our standards are thus class- 
ified as primary, reference secondary 
and tertiary, we identify each class by 
making its registration number decal 
of a different color (Figure 2) 


Punch-Card Equipment 


Our final call-in evolved 
around two punched cards: one card 
for automatic scheduling of the cali- 
bration periods of all standards; the 


second for cost analysis (labor and 


system 


materials), and showing the number 
of calibrations to provide average cost 
per calibration 
Consultation with our Computer 
Tabulation Group showed we would 
need one each of the following IBM 
equipment 
1. 026 Keypunch 
2. 077 Collator 
3. 519 Reproducer 
i. 407 Tabulator 
5. O82 Sorter 
Most companies will have similar 
equipment already available. If not, 
tabulating time usually can be bought 


at reasonable cost 


The Punched Cards 
Our basic system consists of 


|. Scheduling cards 
a. Master deck 
b. Weekly scheduling cards 
(1) one traveler card 
(2) one laboratory work card 





REFERENCE 
STANDARD 


REGISTERED BY ELECTRO. PHYSICAL 
STANDARDS GROUP - CONVAIR - 5 O. 


* 12A01 


Red and White 
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identified by 





SECONDARY 
STANDARD 
TONAL S SESISTERER Ghobe ConvAInn es 


> SY fu 
STANDARDS GRour 


31615 


Green and White 


Figure 2. Different classes of standards are 
decals of 


STANDARD 
 42H12-02 
Black and White 


different colors. 








Cost record card 
Master scheduling record 


Weekly scheduling record 
a. One copy for office use 
b. One copy for laboratory use 


The master card (Figure 3) (light 
green) is control weekly 
scheduling. The traveler card is white 
and the laboratory work card buff. 
contains estimated 


used to 


The master card 
hours for calibrating, and the yearly 
schedule. The other cards show only 
the particular schedule called for. The 
laboratory work card shown in Figure 


i has completed its work cycle and 
shows all data entries required 

The cost record card (Figure 5) 
gives quick access to labor and mate 
rial costs and frequency of calibration 
and/or repair, and contains the same 
information as the scheduling, card 
through the model number. The addi- 
tional information added gives handy 
reference for evaluating the item un- 
der question. The cost card can be 
updated at the completion of each 
calibration, at a set interval, or at any 
other convenient time, So, by use of 
the IBM cost card, a tabulation can 
be made at any time for cost eval- 


uation 





Figure 3. Master 
scheduling card. 
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Figure 4. Trav- 
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Figure 5. Cost 
record card. 
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Figure 6. Sample of annual master scheduling record for lab A. 


Master Scheduling 


Key to efficient operation of our 
system is the master scheduling rec- 
ord. Study of Figure 6 will give a clear 
understanding of this tabulated record, 
and the entire system can be followed 
easily. 

Convair's Standards Laboratory has 
three major divisions: Laboratory A— 
Electronic and Microwave—calibrates 
electronic equipment down to audio 
frequency range; Laboratory B—ac, dc, 
and Physical Measurements; Labora- 
tory C—Electro-Mechanical — handles 
vibration, temperature, and gas and 
liquid flow. 


After standards were separated in 
relation to these three laboratories, 
each instrument was assigned a registry 
number as per Figure 1. Next, the 
instrument name, range, manufacturer 
and model number were reviewed and 
coded to give maximum information 
in the space allotted. 

The following codes were assigned 
to represent essential information for 
scheduling: 

U—using group or laboratory. 
D—direct or indirect charge. 

If the column is blank, it is an 

“overhead” or indirect charge. If a 

letter such as X appears in the 

column, it represents a direct charge 














Figure 7. Sample of weekly scheduling record for lab A. 
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to a specified contract or project. 
MO and YR—frequency of calibration. 

Two columns were needed to cover 

the long-time primary standard to 

the more-frequent tertiary standard. 

Considering both the average num- 
ber of hours for calibrating and the 
frequency for a particular standard, 
the work load per laboratory was bal- 
anced by months. Then the month 
was balanced out in the same manner 
in four group packages—1, 2, 3, and 4. 
The work load was balanced for rou- 
tine scheduling on the basis of 80 to 
90% of capabilities to give a buffer 
for repair and emergency. In such 
scheduling, all that is necessary to 
keep a steady work load when an item 
gets out of schedule is to reschedule 
it back in its nearest applicable rou- 
tine schedule. This prevents peaked 
work loads and keeps the system in 
balance. 

Our IBM system can print tabula- 
tions as desired. Therefore, the weekly 
schedule (Figure 7) is the request for 
work to be done by individual lab- 
oratories in the form of a package 
number called for in a_ particular 
month. The code A, B, or C (last 
column) indicates which laboratory is 
to do the calibration. 


How The System Operates 


Initially, the master scheduling deck 
is sent to the Tabulating Department 
to create the master scheduling record 
(Figure 6). This record is made an- 
nually or after any major change, and 
is used for office planning and as a 
check on system operation. Refer to 
Figure 8 for a flow chart of the sched- 
uling and call-in system. 


Step 1: Tabulating Func.ion. The reg- 
ular schedule is begun by sending the 
master deck to the Tabulating Depart- 
ment. The Tabulating Department 
sorts the master deck by laboratory 
and weekly work requested, and from 
these sorted cards creates the weekly 
scheduling record, and the traveler 
and laboratory work cards. 


Step 2: Office Function. The weekly 
scheduling records and _ scheduling 
cards are returned from the Tabulating 
Department, and checked. The traveler 
card is sent to the using group for 
attachment to the referenced equip- 
ment. The using group then sends 
the equipment and traveler card to 
the Standards Laboratory on the re- 
quired date. 








LAB OFFICE SING DEPARTMENT 


TABULATING DEPT 
reu 
won SCHED 4 sort MASTER 
wy MASTER 7 oecn 
work 
REQUEST l MASTER + > oecn 
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SCMEOULED SCHED 
MULTIPLE COPY 
for Fut ane 
TRAVELER 


RECORD * 
ANNUAL WEEKLY 


Figure 8. This flow 
chart explains the 
overall operation of 
Convair’s call-in sys- 
tem. 
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The laboratory work card, and a 
copy of the weekly scheduling record 
are forwarded to the calibrating labora- 
tories for scheduling and controlling 
the work load. The sorted portion of 
the master deck is placed in the in- 
work file and the remaining portion 
of the master deck is returned to the 
master file. Once a job is scheduled, 
it cannot be rescheduled because it 
will be in the in-work file instead 
of the master deck. 

The office copy of the weekly 
scheduling record is placed in a log 
binder for use in controlling the work. 


Step 3: Calibrating Lab Function. The 
laboratories balance the laboratory 
work card against the instrument and 
traveler card. If the two cards don’t 
agree, the office is notified to correct 
the discrepancy. 

The user, notified of completion, 
picks up the equipment and traveler, 
and signs the laboratory work card 
as a receipt of equipment return. The 
laboratory work card is returned to 
the office when the instrument is 
picked up by the user. 

When all jobs on the laboratory 
weekly scheduling record are done, it 
is destroyed. 


Step 4: Office Completion Function. 
As each laboratory work card is re- 
turned to the office, the master card 
is removed from the in-work file and 
returned to the master deck in the 
master file. Then the weekly sched- 
uling record is updated by lining off 
the jobs as complete, and checked 
against the master scheduling record 


so that it can be updated. This is an- 
other system check point to see that 
all jobs are done and on schedule. By 
use of this updated record, a compact 
look at the operation can be obtained 
easily for further planning. 

After the laboratory work card in- 
formation is transferred to the stand- 
ard cost record card, the work card is 
destroyed. And, after all the jobs on 
the office copy of the weekly schedule 
records have been completed it, too, 
is destroyed. 

The weekly scheduling record is 
placed in a log binder. The engineer 
uses this tabulation to schedule lab- 
oratory work by assigning proper tech- 
nicians and priorities on the tabulated 
run. The technician gives the filled- 
out laboratory work card and all data 
taken to the laboratory engineer for 
acceptance. If the calibration is accept- 
able, the laboratory engineer stamps 
the card “complete.” A decal is placed 


on the equipment in accordance with 
its schedule, as shown in Figure 9. 
It is signed, dated, and the next due 


date entered. 


Results 


After our system had been operat- 
ing for some time, an _ evaluation 
against our former hand-operated sys- 
tem discovered these advantages: auto- 
matic call-in proved less costly by a 
ratio of 6:1; operation runs a lot 
smoother due to better control; the 
check points give immediate warning 
of trouble so that corrections can be 
made; with practically no effort, a 
cost evaluation can be made on labor 
and material for a particular instru- 
ment or group of instruments; filing, 
historical record-keeping, scheduling, 
etc., concerning an instrument, is done 
under a single handling number—the 
Registry Number. 
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Diode-Matrix Logical Control 


... makes easy work of batch process programs 


by JAKE E. VALSTAR 
Head, Control Systems Section 
Semiconductor Div., Hughes Aircraft Co. 
Newport Beach, California 


While the control of continuous 
processes usually involves holding a 
process variable at a fixed value, con- 
trol of batch processes often requires 
changing the controlled variable ac- 
cording to some time-program. Such 
batch process program control can be 
of the feedforward type if the response 
of the process outputs to manipulation 
of its inputs is accurately predictable; 
for example, machine-tool control. 
Otherwise, feedback control is required 

-which can be either positive or 
negative. 

Negative feedback program control 
compares the existing value of the 

*Now Head, Servo-Systems Develop- 


ment, Norden Division, United Aircraft 
Co., Costa Mesa, Calif. 


Figure 1. The matrix board of a 
diode-matrix logical batch pro- 
cess program controller. 
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controlled variable of the process to 
a desired program, and reduces the 
difference between them—the error— 
to zero, using the negative feedback 
principle. The desired program for 
the controlled variable is generated 
by a function generator—usually a 
cam-type programer. 

On the other hand, positive feed- 
back control is done by specifying 
a sequence of specific conditions in 
the state of the process, and when 
such a state is reached, by changing 
the process inputs in such a manner 
that the system progresses to the next 
state. A controller incorporating this 
principle can generate a program that 
repeats itself over and over again. 


Logical Controllers 


The positive feedback 
must operate on logical-decision prin- 
ciples. It can be made of relays (one 
input), or static switching devices 
(one output), or a diode matrix (many 
inputs and outputs). While relays and 
static switching devices differ chiefly 
in their input/output configurations, 
and both tend to awkward and in- 
flexible designs, the diode matrix 
produces simple, flexible and easily- 
serviced designs. 


controller 


Basically, ‘he diode matrix is an 
“and-or” circuit, with a minterm*-type 
relation between its outputs and in- 
puts. It is simple and easy for us 
to program because its and-or logic 
is part of our everyday thinking. All 
we need do is to define the conditions 
which form a certain desired process 
state, and then program these into 
part of the matrix. Next, those actions 
that must occur to bring that state 


A “minterm” expression is a Boolean 
sum of Boolean products 


about are defined, and these pro- 
gramed into another part of the 
matrix. 

The matrix provides no memory 
function, aside from the program. 
Memory is provided by external com- 
ponents (like timers) which can be 
inserted in a feedback path from the 
output to the input of the matrix. 
Note that the mintern relations stored 
in the matrix are not simplified. The 
price for simplicity and flexibility is 
paid in diodes. 


The Process Problem 


In our production of the semicon- 
ductor material monocrystalline sili- 
con by the “floating-zone” process, we 
found the diode-matrix logical con- 
troller a perfect solution to a program- 
control problem. 

A precast bar of polycrystalline sili- 
con is mounted vertically in a cage 
that is moved up and down (Figure 
2). A stationary radio-frequency (RF) 
induction coil melts a small zone of 
the bar. As the cage moves slowly 
down, this molten zone proceeds up- 
ward along the bar. Starting with a 
monocrystalline “seed” at the bottom 
of the bar, a “melt-down” of poly- 
crystals occurs at the upper edge of 
the molten zone, with mono-crystalline 
regrowth at its lower edge. The result 
is a premium quality bar of pure 
monocrystals. For high quality pro- 
duction, it is necessary to repeat sev- 
eral times an exact program of cage 
motion and varying power input to 
the RF coil. And the program has to 
be easily changed. 


The Instrumentation Solution 


Power to the RF coil is regulated 
by a negative-feedback controller the 











Figure 2. The 
“floating-zone” 
monocrysta! 
growing caze 
and heater coi 


medium 


high 
> break point 1 


break point 


low 
break point 


up- switch 
closed 
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q 





cage position 


Figure 3. A 
typical position/ 
power program 


down - 
switch 
closed 














set-point of which is driven in a 
straight-line program by a motor. Rate 
of change is regulated by interruptors 
which open the motor circuit for cer- 
tain percentages of a one-second cycle. 

A typical program for power level 
and cage position is shown in Figure 
3. Note the eight numbered “states” 
of the program. The diode matrix for 
this program is shown in Figure 4. 
Note that each vertical line represents 
one of these eight states, while the 
horizontal lines are divided into “sys- 
tem outputs” and “matrix commands.” 

The speed at which the cage moves 
up or down can be preset. The speed 
at which the set-point moves is deter- 
mined by which interruptor is activ- 
ated: this can be preset. If no in- 
terruptor is activated, the set-point 
moves at maximum speed. The set- 
point moves toward an activated 
breakpoint (presettable), but whether 
it moves depends on a command from 
the matrix. When the set-point reaches 
a breakpoint it will pass it slightly. 
This will stop the movement and also 
generate a signal that tells the matrix 
that the breakpoint has been reached. 
If no breakpoint is activated by the 
matrix, the high breakpoint is activ- 
ated automatically. 

The timers (external) time the rest 
periods 4 and 8, and can be preset. 
At the end of each program cycle a 
counter is activated that shuts the 
system down after a presettable num- 
ber of cycles. The automatic con- 
troller is equipped also with means 
to change from automatic to manual 
and back during operation, and is so 
constructed that all presettable quan- 
tities can be varied during operation. 


How It Operates 

A vertical line representing a state 
of the system is crossed by (hori- 
zontally) input and output lines. The 
controller inputs are shorted or not 
shorted against ground by switches 
actuated by the system outputs. Diodes 
connected between a “state line” and 
the “controller input lines” make con- 
tact so that, for one specific combi- 
nation of inputs, the state line is pow- 
ered and all other state lines are not. 
Thus, by means of diode connections 
between state line and output lines, 
the desired controller outputs are 
activated. 


Boolean functions realized by the 
matrix shown are 


A’CD’E 

B/C’D’E + BC’D'E 
AC’D’E’ + BCD’E’ 
BC’D’E + ACD’E 
AC’D’E’ 
BC’D’I 
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ACD’E + 
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BCDE’ 

ACD’E 

ACD’E’ 

ACD’F’ 


BC’D’E’ 

ACD’F’ 
BCD’E’ + 
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A’CD’E 
A’CD’I 
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Figure 4. Cir- 
cuit of the 
diode-matrix. 
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Dynamic 


of Jacketed 


by GEORGE L. ROCK* and LEE WHITE** 


Instrument Department 
The Dow Chemical Company 
Midland, Michigan 


In last month's ISAJ, Part | of 
this two-part serial told how to se- 
lect which components of the kettle 
control loop must be studied, ex- 
plained the three ways to defer- 
mine their transfer functions, and 
described how to apply the test 
instruments to measure their fre- 
quency- and step-response data. 
Part Il explains how these data are 
plotted and how to interpret these 
plots to select the best control sys- 
tem and controller settings for your 
kettle. 


PART II 
NOW THAT WE HAVE a mass 


of data on the transfer functions of 
selected pieces of hardware around 
the kettle control loop, what do we 
do with it? 

In Part I of this ISAJ serial, I 
showed how these transfer-function 


*Senior member of ISA, Northeast 


Michigan Section. 


**Student Co-op Engineer, University of 
Cincinnati. 


TOP: 

Figure 21. Frequency response data 
on the 20-gallon kettle here are 
plotted on a Bode diagram. Left 
scale shows amplitude in decibels 
(db); right scale shows phase-shift 
(~) in angular degrees; both are 
plotted against frequency in cycles/ 
minute (horizontal scale). 


MIDDLE: 

Figure 22. Bode plot for 20-gallon 
kettle to which has been added the 
frequency response of the recorder 
thermal system. 


BOTTOM: 
Figure 23. Overall Bode plot of 
3500-gallon kettle. Contrast this to 
Figure 22 to compare the control 
characteristics of large and small 
reactors. 





Analysis 


Kettles 


data are plotted on semi-log paper 
against time in frequency-response, 
step-response and percent-incomplete 
diagrams (See Figures 13, 14 and 16, 
17, Part I.) And I explained also how 
these transfer function data could be 
obtained by mathematical derivation. 

The next step, then, is to plot these 
transfer function data on “Bode” dia- 
grams. Figures 21, 22 and 23 show 
how this is done. 


Data obtained in the frequency- 
response tests can be plotted directly 
from the signal attenuation and phase 
lag. However, the plots of step-re- 
sponse data are formed from the first- 
order lag and dead-time transfer func- 
tion Bode plots shown in Figures 24, 
25 and 26. The corner frequencies for 
these functions are determined from 
the time constants. 


Figure 21 compares on a single 
plot the data obtained in the fre- 
quency-response test and in the step- 
response tests of the 20-gallon kettle. 
This plot shows good agreement be- 
tween the two test methods for fre- 
quencies below 0.1 cycle/minute. At 
this point, the phase lag is approach- 
ing 180°. This shows that, in general, 
the step-response data would be in- 
sufficient because response curves out 
to 270° are required for proper selec- 
tion of the control modes. The com- 
parison illustrates the limitation in 
making frequency-response plots from 
step-response data; ie, in being able 
to determine only two time constants 
where more must exist. 


TOP: 
Figure 24. Bode plot of rate (de- 
rivative) mode. 


MIDDLE: 


Figure 25. Bode plot of reset (in- 
tegral) mode. 


BOTTOM: 
Figure 26. Bode plot of first-order 
lag and dead time. 
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Finally, in Figure 22, the frequency- 
response of the kettle temperature 
recording system (master controller) 
is added to the kettle and thermal-well 
response to provide an overall re- 
sponse curve. This curve now presents 
a complete picture of the frequency 
response of the master recorder to a 
change in jacket temperature. 


Comparing Controllability 
of Large and Small Kettles 


The Bode plots of Figures 22 and 
23 neatly compare the control charac- 
teristics of large and small reactors. 
One significant difference you will 
note is the higher ratio of kettle to 
baffle-well time-constants for the 
larger kettle. This provides lower rate- 
of-decline curves, making the selection 
of the proper control modes more im- 
portant. 

Another significant point shown by 
the curves of Figures 22 and 23 is 
the importance of the second time 
constant Te (thermal-well lag). Since 
the first time constant t, (kettle lag) 
can cause no more than a 90” lag, 
this thermal-well time constant To 
becomes the critical one which causes 
the system to be unstable. Any change 
in thermal-well heat characteristics, 
then, directly affects kettle controll- 
ability. This demonstrates again how 
important to good contro] it is to 
minimize measuring-system time lags. 


How to Select Control Modes 


In selecting the modes of control 
from the Bode Plots, the basic goal is 
to raise the frequency at which the 
control loop becomes unstable. It is 
customary to choose limits of —Sdb 
on the gain (db) curve and —140 
on the phase curve to provide safety 


margins. The control modes (Figures 
24, 25 and 26) then are combined 
with the kettle response curves to raise 
the frequency within these limits.* 

Figures 22 and 23 illustrate the 
application of the various control 
modes to 20 and 3500 gallon kettles. 
You can see that the rate mode func- 
tion, being a lead term, improves any 
system consisting of lag responses. 
Rate has a more pronounced effect, 
however, on a lower rate of decline 
response curve such as found in the 
large kettle. 

Reset, having a lag term, must be 
applied sparingly in a lag-response 
system. The effect of reset in elim- 
inating offset is shown by the in- 
creased gain which it produces in 
the system at the lower frequencies. 


How to Predict 
Controller Adjustments 


The proportional action (gain) of 
the controller does not have a lead or 
lag term so its only effect is to over- 
come the signal attenuation in the 
system, i.e., to affect system gain. To 
determine a numerical value for the 
gain would require an analysis of the 
system gains in the piping, pneumatic- 
set, valves etc. From these values, the 
amount of additional gain required in 
the controller to bring the system 
curve to —Sdb could be determined. 

In actual practice, the optimum 
values for the rate and reset modes 
can be selected from the frequency 
response curves and then the con- 
troller gain can be set to a value just 
short of that which causes cycling. 

*These curves are used as_ templates 

for constructing the control Bode plots, 

in the technique described in “A Sim- 


plified Technique of Control System 
Engineering.”” (See References, p. 67) 


The following values were deter- 
mined from the frequency response 
Bode plots for rate and reset controller 
action. 
repeats/min 


Kettle Size in minutes 





Reset Rate 
repeats/min 


Rate Time 
in minutes 


20 1.58 0.0465 
0.935 0.028 


Kettle Size 
in gallons 





What We Learned 


Using these three analysis methods 
on 20, 50, 200 and 3500 gallon jack- 
eted kettles, we formed the following 
valuable conclusions: 

1. On processes with relatively-long 
time constants, F-R tests can be made 
with conventional instruments. 

2. Step-response tests can be made 
easily under production conditions. 
3. In processes with more than two 
significant time constants (such as 
our 20-gallon kettles) we prefer F-R 
tests over the step-response method. 
4. The dynamic tests bring out unsus- 
pected conditions; for example, the 
effect of agitator action on kettle re- 
sponse. 

5. The mathematical derivation is 
most useful for isolating those factors 
of the physical system that might be 
improved. 

6. The dominant factor in the control 
loop, contributing the second largest 
time constant, is the kettle thermal well 
itself. To get best control, thermal well 
characteristics must get most atten- 
tion.* 


*Editor’s note: this is the same old con- 
clusion so often reached when a quan- 
titative investigation is made of proc- 
ess control: i.e., “The instrument sys- 
tem itself is harder to control than the 
process!" 








Kettle effective heating area, ft? 
= Baffle-well effective heating 

area, ft? 
= Temperature bulb effective 
heating area, ft? 
Heat capacity, temperature sens- 
ing bulb, Btu/*F 
Specific heat of liquid 
Heat capacity, baffle-well, 
Btu/°F 
Diameter of capillary, inches 
20 Log M, decibels 
Forward transfer function 
Film thermal resistivity coeffi- 
cient, hr x ft? x *F/Btu 
Feedback transfer function 
Constant rate of heat addition 
due to agitation, Btu/hr 
Temperature system overall 
heat transfer, Btu/hr x ft® x °F 
Baffle-well overall heat transfer 
coefficient, Btu/hr x ft? x °F 
Laplace transform 
Length of capillary, ft 


iui wa 


il 





CODE TO SYMBOLS 


= Magnitude ratio; amplitude ra- 
tio—output to input 
Density of liquid, Ib/ft® 
Absolute pressure of nitrogen in 
capillary, psia 
Quantity of heat, Btu 
Reference set point 
Laplace operator 
A variable temperature at any 
time 
Temperature of sensing bulb 
Capillary absolute temperature 
Kettle temperature due to an 
input drop 
Jacket temperature 
Kettle temperature 
- Initial equilibrium temperature 
of entire system 
Kettle temperature due to an 
input rise 
Input temperature step 
Baffle-well temperature 
Kettle overall heat transfer co- 
efficient, Btu/hr x ft? x °F 


il 


Wu i il 


Wut al 


Wu 


Kettle volume, ft* 
Terminal volume 

tube, in. 

Damping coefficient defining 

capillary lag—r, 

Kettle temperature change 

Viscosity of nitrogen in capil- 

lary, 16 x sec/ft? 

Natural angular velocity defin- 

ing capillary lag—r,, radians/ 

sec 

Time constant—time for system 

output to reach 63.2% of an in- 

put step change 

Kettle time constant 

Baffle-well time constant 

- Temperature sensing device 
time constants 

Kettle time constant—tempera- 

ture drop 

Kettle time constant—tempera- 


ture rise 
Time, hours 


of bourdon 
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By attaching numerical values to 
control characteristics, dynamic anal- 
ysis removes control engineering from 
an art and makes it a science. While 
by previous experience we had recog- 
nized many truths brought out by 
this study, it was dynamic analysis 
which provided the numerical values 
for system comparison and thus a 
scientific base for improvement. It 
provided also an orderly approach to 
the analysis of our more complex 
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APPENDIX 
Kettle Heat Transfer Derivation Now the appropriate transform is: 
S+a, 
(S+4)(S+ y) 
5) e—? — (a, 

d 


BT; 
T 


The equation relating tem- 
perature in a jacketed kettle 
(see Figure 18) to an input 
temperature step can be de- 
rived as follows: 

Assume T consistent through- 
out the kettle at any time @, 
and T; maintained constant 
after the step. A rate-balance 
equation is written: 


F(S) 


f(e) = ys 
PC, 


§8—O, a 


In this case: 


Figure 18. This yields equations: 


BT; 
T, 


( BT, 
7 

B 

~ T; ¢ —B0 + ?. ¢—Be 

= T; ( 1 o— € BO) — - (€ Bo 
(T; — T,) [1 e—B0] 
UA, V,C, 
V,C, UA 
(T; . — 1] 


Now, since (T —T.) temperature 
kettle at any time 4, (T —T.); 
the step input, so let (T, — T.) 
AT = T, {1 — e—9/7,] 


Baffle-Well Heat-Transfer Derivation 


The baffle well assembly is 
shown in Figure 19, and the 
equations for heat flow through 
this body are: 


dQ 
dé 


Rate of input — rate of output 
= rate of accumulation 


B )e Be 


(1) 
Ze 


— UA,(T 
=x © 


T) 


rate of input 


T; 
Ze 
oe 


rate of output 


dT 
OSG 


rate of accumulation -- iv,¢, 7) = V 


d 
6 


but, B “yy = 


(Assume C, constant for the temperature range in- 


volved.) 


T — T, T,) [1 


the 
AT 


the 


1S 


an 
Vr Cy dé 


rise of 
(T, —T.) 
or 


is 
let 
- 


UA, (T TT): 


UA, 
V,C, 


dT 
dé 


UA, 


vc, 7 


+4; 


+ BT 


Then equation 2 becomes: 


Laplace transforms can be used to solve this equation 
using substitutions as follows: 

Ky, As (Tx — Tw) (7) 

dT 


L dé SF(S) —f(O); LBT BF (S) dQ CdT (8) 


Now 
Tk — : he ( 1 


and assuming—(a) 
fectly uniform, (b) 
fectly uniform, and 
constant over the 
range. 


BT, 
S 


Te: 


L BT, 
, 71) + T, (9) 


T: 


E 














is per- 
Tw is per- 
(c) Cw 


temperature 





But, f(O) 


or 


1S 


BT; 
S 


BT; + TS 
S 


SF (S) T, + BF(S) = Figure 19. 


Substituting (8) and (9) into (7) 


dT 
dé 


F(S)[S +B] = 
Cc, K,As (T, + T, T] 

BT, 
dT 


dé 


K,Ae 
Ce 


BT; + TS 
S(S + B) 


F(S) T 
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K,,Ae 


sie 
c,’? 


=> Cc. (75 + 7.) 


let a = 
dT 


dé +alT = B -al,¢e—9/" (11) 


Using the following Laplace transforms: 
aT. 

Lear,om: = ° 

. - 
S+ 


Ty 


a — _P 
Li = ~9 


L = = SF(S)—T.; 


do LaT = aF(S) 


Making these Laplace substitutions 


6 


SF (S) S 


T, + aF(S) 


+ ] _ at,T, ) 
F(S)[S + 1. F, (<2 1] 
To at, TS 


F(S)[S 4 S S(St, +1) 


F(S)[S ” 
BSt, +6 + S*? Tot, + ST, — at,T,S 


S (St, + 1) 


3+ $(br, + T, — at,T,) + S*(1:To) 


ies lms S(St, + 1) (S + a) 


The appropriate inverse Laplace transform is: 


S?+-aS+a, — @ 


1 i 
UL" s(S+8)(S4+¥) ~ dy 


a Y° — “y+ 4% 
s(@—y) © * ¥y—84) 
. bu+T,aty 7) . #6 
Tt +( Tot | S+ aT, 
T; 1 , 
S ( S+ ) (S + a) 


T 


a,5 + a, : 


Ze Ti 
a 
T) 


1 [fs +T,—at,T, ) , 8B 
Ti ‘Le T1 Ty T,| 


Aw ~*) y 


. By, +T,—ar, Ts 6 
a” a ( 7 
j T, 1 1, T, | 


P(e 2) 


6 J: Bu —T,+auT.+ 61 
. (1 —at) 


[- 6 
ai, % Br, — T,+at1,T,-+ (f 
r (at, 1) 
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K,Aez 


r6= 
Now [ C. 


(T,+T,), and a = 


Also, T. 2 T, — Ze + (T; = +;) == fg 
Or (13) becomes: 


v1 


(7; — T.) 


t, 2-4/1] (15) 


This expression defines the temperature of the ther- 
mal well interior at any time 6, which can be found 
by means of only the two time constants (1, and tw), 
and the input step change (T, —T.). 


Gas-Filled Bulb 
Temperature Change 


Assuming that: (a) Tw is 
uniform, T» is uniform, and nn ens en. 
(c) C» is constant over the FILL IN 
given temperature range, the BAFFLE - WELL 
following equations can _ be 
applied: 


dQ _ 
da K, As (T. — T» (16) 


dQ =C,dT (17) 


From the development of the baffle-well temperature 
previously made: 


T,;—T,. 
Ty, = 7, +( T — Te ) free oe 


Or, combining (16), (17), and (18): 


dT, _ “i ew ( T; ~f, )s id 


te": ] (18) 


dé Cy ty — Te 


af 2%), is. r, | 
TT; — Te 


This equation can be solved for T, by Laplace trans- 
forms or standard differential equation methods (as 
was done in the kettle and baffle derivations) which 
will yield the final expression: 


eS ae 
T = T+ (t, — Te) le — Ts) ; 
, T3* (t, — To) O/T 


T° . 
(t2 — ts) (t1 — Ts) 


(Tv) — T3) . 


A/r 
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Computer Control 


Demands 


Better Measurement 


Over the last three seasons, one 
after another of ISA’s yearly indus- 
trial symposia has been obsessed 
with the topic of computer control. 
This year, it was steel’s turn ex- 
tensively to examine the subject 
in the 11th annual ISA Conference 
on Instrumentation for the Iron & 
Steel Industry, held March 8-10 in 
Pittsburgh. The attendance of 318 
specialists included engineers from 
Nova Scotia, Texas, California, Mex- 
ico and even India! Twenty-one 
exhibitors displayed the latest in 
iron and steel instruments. 

The conference was prepared by 
ISA’s Metals & Ceramics Industry 
Division, R. R. Webster, J&L Steel 
Corp., director: and was sponsored 
and presented by the Pittsburgh 
Section of ISA. with J. S. Wallace, 
Weirton Steel, co-chairman, and 
Harry Gravatt. Allegheny Ludlum, 
vice chairman 


Pressure Will Mount 


That computers would dominate 
discussion was evident from the first 
moments when Keynote Speaker 
Max W. Lightner, vice president, 
applied research for US Steel, said: 
“The pressure for reliable, rapid 
sensing devices is on and will con- 
tinue to mount... no little of it 
the result of the tremendous ad- 
vances which have been and will be 
made in computing equipment. 
Analyses of steel plant operation 
show that many lend themselves to 
computer control once suitable sens- 
ing devices are developed.” 

Lightner went on to reveal that, 
after several years’ system engi- 
neering feasibility study, US Steel 
has put complete automation of 
blast furnaces high on their list of 
control projects. “Within the next 
few months, our research organiza- 
tion will place in operation a four- 
foot diameter experimental blast 
furnace equipped with a full com- 
plement of available instruments. 
.. . One of our main objectives in 
these studies will be to develop the 
sensing devices and instruments re- 
quired for complete computer con- 
trol. We hazard the prediction that 
the fully-automated blast furnace 
is not far away!” 

Lightner listed as main barriers 
to more-rapid progress in_steel- 


plant automation, “Lack of sensing 
elements that can accurately, non- 
destructively detect essential infor- 
mation.” He especially named: rug- 
ged, continuous measurement of 
molten-steel temperatures; a non- 
contacting device, independent of 
emissivity, for taking temperatures 
of moving steel strip; automatic 
steel product gages operable beyond 
the practical limit of X-rays; hot- 
metal detectors entirely independent 
of scale and steam conditions and 
non-contacting dimensional gages 
both for control of hot rolling mills: 
and accurate, fast, chemical analyz- 
ers for steel process control. 


More Barriers 


Many speakers reiterated that in- 
adequate instrumentation blocks 
steel industry automation. 

In summing up his paper “Oxy- 
gen-Fuel Lances,” R. Jones of Air 
Products, Inc., boldly envisioned the 
possibility of fully-automatic open- 
hearth operation. Barrier: the faster 
carbon reduction rates possible with 
oxy-fuel processing outmode pres- 
ent laboratory methods of analysis 

Other barriers concerned D. J 
Pearce, Kaiser Engineers, in his 
presentation “Computer Applica- 
tion to the L-D Process.” Said he: 
“Instrumentation is not currently 
available to continuously measure 
furnace charge temperature during 
the blowing cycle or the molten 
bath level, or to spot-analyze com- 
position of the evolving gas.” 


Heated Opinion 


Conference session on instrument 
design, featuring factory men from 
four makers, quickly drew sparks 
as to the best form of signal fo: 
electronic instrument transmission 
No less than three non-scheduled 
statements were offered from the 
floor by representatives of other 
firms. With time running out, no 
conclusion was reached. But this 
hot topic certainly warrants ex- 
ploration in future ISA sessions 


How to Meet European Competition 

Banquet speaker J. H. Strass- 
burger, vice president of research 
for National Steel, reported his im- 
pressions of European steelmaking 


STAY AHEAD TECHNICALLY— 
was advice to US steelmen by 
banquet speaker J. H. Strassbur- 
ger (right) of National Steel. Left 
is keynote speaker M. W. Light- 
ner, US Steel Corp. Both men are 
vp’s of research for their respec- 
tive firms. 


MILL OF THE FUTURE. George 
Gabor (left), speaker, and Ivan 
Akey, session chairman, closely 
audit a floor question following 
Gabor’s paper “Computer in the 
Mill of the Future.” Both men are 
with Great Lakes Steel Corp., 
which will build the new mill. 


gained in six tours of Continental 
plants since World War II. First 
fact: “The US does not have all the 
brains in the industry.” Noteworthy 
observation: “Many of Europe's 
best new steelmills are being built 
on tidewater with export ship- 
ments in mind.” Prediction for Eu- 
rope’s “new mill of the future”: 
automatic blast furnaces, all basic 
oxygen steelmaking, 200-inch/min 
continuous casting plus 4000-ft/min 
hot mills, plants with no railroads! 

However, Strassburger took ex- 
ception to the idea that US steel is 
taking a back seat. Said he: “Much 
of the equipment I saw in these new 
European mills is US made or US 
engineered—some of it paid for by 
Marshall-plan money.” On invasion 
of US markets by foreign steel he 
had this to say: “The way to meet 
European competition is not to cry 
for quotas and tariffs, but to stay 
ahead _ technically.” 


Never Brighter the Opportunity 


The concluding statement of Key- 
noter Lightner adequately sums up 
this exciting meeting. Said he in 
looking over the list of tough steel 
process problems seeking solution, 
plus the tremendous economic re- 
wards to be won: “Never before in 
steel industry history have the op- 
portunities for the instrument engi- 
neer been brighter . the steel in- 
dustry awaits your developments!” 
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Queen Elizabeth Hall 


Summertime In Queen City 


In the Huron tongue, Toronto means “The Meeting 
Place”. Never was a city more aptly named. Geograph- 
ically, Canada’s “Queen City” is accessible to the heavi- 
est populated areas of Canada and the U.S. As a result, 
each year Toronto plays host to over 600 conventions, 
meetings and trade shows. 

One of the most informative of these—the ISA Sum- 
mer Instrument-Automation Conference and Exhibit— 
will take place in Toronto, June 5-8. The technical pro- 
gram will be held at the Royal York Hotel, while exhi- 
bitors will show off the latest advances in instrumen- 
tation at Queen Elizabeth Hall. 


During the free hours, visitors will find endless va- 
rieties of entertainment, sightseeing and shopping. Some 
may even pian to sandwich in business with pleasure, 
since Ontario is famous for its vacationlands of lakes, 
rivers, resorts and forests. 


Ladies Activities 


Highlight of the ladies program will be a trip to the 
famous “O’Keefe Centre for Performing Arts,” a $12,- 
000,000 theatre modelled after the Royal Festival Hall 
in London. The ladies will also enjoy a luncheon in 
one of Toronto’s most fashionable department stores, 
a sight seeing bus tour of the city, and a stop-over for 
tea at the quaint “Old Mill’. Mrs. Edna McLean, Ca- 
nadian Westinghouse Ltd., chairman of the ladies pro- 
gram, reports that other activities may include a day 
at the race track or a cruise on Lake Ontario. 


Management Day 


Preceding the conference and exhibit, a one-day in- 
tensive symposium on “Industrial Instrumentation—the 
Impact of Computers” will be held Monday, June 5. The 
symposium is intended to serve management rather than 
instrument specialists and will outline the development 
of instruments and controls as dictated by industrial 
requirements. The role of computers in modern industry 
will be given special prominence. 


Power Instrumentation 


The most spectacular developments in the Canadian 
power industry are largely centered in Ontario; conse- 
quently a session will be devoted solely to Canadian 
power instrumentation. Papers will cover “The Lake- 
view Generating Station”, “An Electric Control System 
for Central Stations” and “Control and Instrumentation 
of the Douglas Point Nuclear Power Plant”. 


Chemical and Petroleum Instrumentation 
Two sessions will be held on consecutive days in the 
area of chemical and petroleum instrumentation. Session 
I will cover developments in hardware, from proving 
meters in liquid service to the Canadian Standards As- 
sociation Testing Labs and safety aspects of electronic 
instruments for the petro-chemical industry. Final paper 
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will discuss instrumentation in a modern refinery waste 
disposal system. Session II will deal with controllability 
of processes as affected by the controller circuit, and 
analysis of process control systems using the analog 
computer. 


Automotive Instrumentation 


An illustration of how G.M.C. products are “wrung 
out” before they are released, i.e., the current methods 
and instrumentation used in testing autos, is one of the 
papers to be presented during the session on automotive 
instrumentation. Other topics include a discussion of 
various specialized force, torque, and pressure trans- 
ducers, their applications to vehicle testing, and the 
simulation of various road tests in a Dynamometer Test 
Cell. 


Feedback Control Systems 


Of interest to both research and management men will 
be papers dealing with analysis and optimization aspects 
of automatic control systems. Subjects cover optimiza- 
tion by combining mathematical modelling and experi- 
mental techniques and a systems approach to electronic 
industrial process control. 


Marine Sciences 


The promise of oceanography as a benefit to man, 
the vital part played by instrumentation, and the ex- 
ploitation of the vast resources of the sea is the theme 
of the marine sciences instrumentation session. Leading 
Canadian scientists will describe for the first time some 
of the more advanced phases of current research in un- 
derwater instrumentation including “Calibration of Hy- 
drophones Under High Hydrostatic Pressure” and 
“Oceanographic Instrumentation Buoy Designed for Un- 
attended Operation”. 


Data Gathering and Computation 


The papers presented in this session should interest 
people who are thinking of looking into the relatively 
new field of data gathering and computer controls. 
Topics will deal with design philosophy and benefits 
to be derived from the installation of data gathering 
and/or computer controls. 


Strain Gage Applications 


Slanted to the more practical approach of using strain 
gages as transducer elements, this session will feature 
mostly “user” papers and briefs. New and unique strain 
gage applications will also be presented. 


Other Sessions 


Four other sessions are planned in the areas of Man- 
agement, Pulp and Paper Instrumentation, Analysis 
Instrumentation and Measurement and Control. 
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James E. Dallas Heads 
Forest Products Committee 


James E, Dal- 
las, development 
engineer for the 
Plywood Re- 
search Founda- 
tion, Tacoma, 
Washington, has 
been appointed 
Director of the 
Forest Products 
Committee, un- 
der the ISA Pulp 
and Paper In- 
dustry Division. 

The Dallas appointment was an- 
nounced at the New York Instru- 
ment-Automation Conference in late 
September and confirmed recently 
by Louis G. Good, Systems Service 
Corp., and Director of the ISA Pulp 
and Paper Division. 

The Forest Products Committee 
was created to assist in developing 
instrumentation for the forest prod- 
ucts industry and to encourage the 
idea of systems or systems engineer- 
ing, said Mr. Dallas. The Committee 
will include representatives from 
plywood, lumber, hardboard, soft- 
board and component board mate- 
rials industries for the United States 
and Canada. 

Mr. Dallas is well-known in the 
forest products industry for his work 
on electronic moisture detectors. 
These instruments are used widely 
in plywood and lumber mills as well 
as in paper manufacture. 

The Plywood Research Foundation 
is affiliated with the Douglas Fir 
Plywood Association and provides 
research for the plywood industry 
on new processes, equipment and 
products. 


District Vice President 
Nominations Begin 


Almost all nominations for Dis- 
trict Vice Presidents I, III, V, VII, 
IX and XI have been submitted by 
the National Nominating Committee 
and the National Delegates. 

Nominations to date are: District 
I: Alonzo R. Parsons, Minneapolis- 
Honeywell Regulator Co.; District 
V: Charles H. Callier, The National 
Cash Register Co.; District VII: J. 
H. Park, Maintenance Engineering 
Corp.; District IX: E. See Day, Jr., 
General Electric Co.; and District 
XI: Allan E. Lee, Stanford Research 
Institute. 
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ISA Presents New Views On 
Automation To Congressional Committee 


In December 1956 ISA was re- 
quested to present testimony before 
the Joint Economic Committee of 
the U. S. Congress. The request 
came from Representative Wright 
Patman of the Subcommittee on 
Economic Stabilization. ISA Past- 
President Robert Sheen and other 
representatives of the instrument 
profession gave detailed testimony. 

Since 1956, the Subcommittee has 
been renamed Subcommittee on Au- 
tomation and Energy Resources. 
Representative Patman, still chair- 
man, requested an updating of the 
original testimony to present a view 
of the current impact of automation 
upon stability of employment and 
economic growth as a solid founda- 
tion upon which to appraise recent 
trends and developments. 

ISA Past-President John Johnston 
gave new testimony. His statement 
appears in the October 12, 1960 Joint 
Committee Report of the 86th Con- 
gress, 2nd Session, page 285. The re- 
port is submitted to members of 
Congress by Senator Paul H. Doug- 
las, chairman of the Joint Economic 
Committee. 

Prepared, with assistance by Ira 
French of ISA International Head- 
quarters in Pittsburgh, this report 
updates the progress of ISA in mem- 
bership growth, new Technical and 
Industry Divisional activity, exhib- 
its, publications, education and oth- 
er areas of instrumentation. 


Particular emphasis is given to 
educational activities of ISA local 
and national origin, the programs of 
FIER, and other groups. ISA mem- 
bers and members of the instrument 
industry can well be proud of the 
accomplishments of our Society, 
summarized in this 19-page report 
for the Congress of the United 
States. 

Dr. Ralph H. Tripp, president of 
ISA, presents a statement on page 
341. His remarks are concerned with 
the critical change in the aeronauti- 
cal industry and the very important 
part which instrumentation plays in 
the very existence of aeronautics. 
He points to the role of education 
as a necessity to maintain progress, 
particularly ISA’s programs to pro- 
mote, encourage and sponsor educa- 
tional activities at all levels of learn- 
ing. 

Among others presenting state- 
ments on various aspects of automa- 
tion are Irving Lefkowitz of Case 
Institute, A. V. Astin of National 
Bureau of Standards, Don G. Mit- 
chell of General Telephone & Elec- 
tronics, John J. Grebe of Dow Chem- 
ical, and Chalmer G. Kirkbride of 
Sun Oil Co. 

Copies of the report are $1.25 each. 
Order as “New Views On Automa- 
tion,” Joint Economic Committee, 
October 1960, from: Superintendent 
of Documents, U. S. Government 
Printing Office, Washington 25, D.C. 


Membership Development Contest 


Requests for promotional materi- 
als and applications reflect an accel- 
eration in membership acquisition 
activity. Our goal by next February 
is a 20% increase, bringing total 
membership to 15,000. 

Are you helping to attain this 
increase? Invite your non-member 
associates to attend your Section 
meetings with you. Get them inter- 
ested in the many benefits of ISA 
membership. 

If you need any printed informa- 
tion about your Society, or an ap- 
plication, contact your Section Mem- 
bership Committee Chairman. He 
also can provide you with bulletin 
board posters for your office or plant 
by which to announce your willing- 
ness to assist others who may be in- 
terested in joining ISA. 

It is a bit too early to announce 


the leading Sections in the competi- 
tion for the cash awards which the 
Society is offering. Nonetheless your 
personal efforts to have qualified 
prospects join ISA will help your 
Section in the competition. Awards 
are also given to the individual 
member who is chosen by the Sec- 
tion as responsible for the greatest 
number of new members. 

Do your part in expanding ISA 
membership. 





New Address— 
Effective May 1, 1961 


ISA International Headquarters 
Penn Sheraton Hotel 
530 William Penn Place 
Pittsburgh 19, Pennsylvania 
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FINANCIAL REPORT 


Instrument Society of America ¢ Fiscal Year Ending October 31, 1960 


1960 operations resulted in a deficit of $104,559.89. A surplus 
of $10,000 had been budgeted, but general economic conditions 
and other factors adversely affected our anticipated receipts by 
about $184,000. Dues were about $38,000 less than budgeted; ISA 
Journal advertising was $53,000 less; and conference and exhibit 
receipts were $87,000 less 


Expenses in 1960 were $70,000 less than budgeted. Because of 
the many fixed expenses and prior commitments, it was not 
possible to curtail expenses sufficiently to offset the reduction 


in receipts 


Compared to 1959, receipts were $99,000 higher, with the con- 
ferences and exhibits contributing the bulk of the increase. Ex- 
penses were $209,000 higher, $103,000 of which is attributable to 
the cost of two additional conferences and exhibits. The remain- 
der of the increased expense is accounted for by $44,000 of addi- 
tional membership service costs; $46,000 of additional ISA Journal 
costs; $15,000 of additional other publications costs. 


The increase in membership service costs was due to additional 
personnel required to speed up the processing of applications, 
address changes, dues accounting, etc., and to assure a high de- 
gree of accuracy in the records. Substantial expenditures were 
also made for compiling, printing and mailing several rosters 
which were not available in previous years. 


To better compete for advertising, the ISA Journal increased 
its circulation in 1960 by 17%, which necessitated substantial 
additional costs for printing the extra copies. The number of 
pages was also increased to provide more editorial for our 
members and subscribers. This entailed both extra printing costs 
and additional staff. While these outlays contributed to the 
deficit, they are essentially investments in the future value of 
the ISA Journal. 


During 1960, we scheduled more conferences and symposia 
and we issued more recommended practices than in 1959. These 
required increased expenditures for printing proceedings, pre- 
prints and recommended practices. Purchases of these publica- 
tions were greater than in 1959, but not sufficient to offset the 


extra costs 





ASSETS 
30,304.70 
100,000.00 
170,593.36 
11,621.92 
5,640.33 


Cash in Banks 
Bank Deposit Certificates 
U. S. Securities at Cost 
Inventories of Salable Materials at Cost 
Frequency Response Film less depreciation 
Furniture and Equipment 

Less: Reserve for Depreciation 


60,910.87 


—23,347.77 37,563.10 


Prepaid Expenses 
Section Refunds 
Rent Future Exhibits 
Pension Plan 
Transducer Compendium 
Stationery and Supplies 
Miscellaneous 


26,096.97 
9,462.21 
3,464.97 
6,171.90 
4,945.06 


1,506.77 51,647.88 


TOTAL ASSETS 407,371.29 





Receipts* 


1960 1959 1960 
ACTUAL ACTUAL BUDGET 
113,080.26 112,910.84 139,500.00 
249,422.06 244,234.13 308,400.00 
36,197.76 28,828.20 51,400.00 

9,275.56 12,570.95 5,500.00 
410,204.32 321,139.15 497,600.00 


Membership G Sections 
ISA Journal 

Other Publications 
Divisional Symposia 
Conferences G Exhibits 


Total 818,179.96 719,683.27 1,002,400.00 


Surplus 


Excludes FIER and National Science Foundation funds 
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STATEMENT OF CONDITION 


FINANCIAL COMPARISON 


Of the $209,000 total increase in 1960 expenses, $45,000 is ac- 
counted for by increased staff costs, and the balance of $164,000 
by other operating expenditures, principally for exhibit hal! 
rents, postage, printing and publicity 


In the light of last year’s deficit, the originally-approved 1961 
budget has now been revised to reflect a break-even result, 
rather than an anticipated surplus of $21,300. Expenditures for 
some services are being eliminated. Some activities and functions, 
which traditionally have yielded a loss, are now planned to be 
self-sustaining. The original budget for staff personnel has been 
reduced by $72,000. In doing so, it became necessary to terminate 
the services of several key employees. The Executive Director 
and a few others on the staff volunteered to take, and have 
now taken, reductions in salary. With this belt-tightening, and 
with extra promotional effort to increase our receipts from dues, 
publications, conferences, symposia and exhibits, it is expected 
that 1961 year-end results will be as now budgeted. 


J.C. Koch, ISA Treasurer 


CERTIFICATE OF AUDIT 


I have examined the accompanying Statement of Condition of 
the Instrument Society of America as of October 31, 1960 and its 
Statement of Income and Expense for the fiscal year November 
1, 1959 to October 31, 1960. The examination was made in accord- 
ance with generally accepted auditing standards, and accordingly 
included such tests of the accounting records and such other 
auditing procedures as considered necessary in the circumstances 


It is my opinion, the statements mentioned above present fairly 
the financial position of the Instrument Society of America at 
October 31, 1960 and the results of its operations for the fiscal 
year then ended, in conformity with generally accepted account- 
ing principles applied on a basis consistent with that of the 
preceding year 

J. A. Hollingsworth 


Certified Public Accountant 





LIABILITIES G SURPLUS 


CUSTODIAL FUNDS 
National Science Foundation 
Foundation for Instrumentation 
Education G Research 


116,296.74 


5,000.00 121,296.74 


RECEIPTS APPLICABLE TO 1961 


Exhibitors’ Deposits 
Membership Dues 


83,047.59 


65,548.89 148,596.39 


SURPLUS 
Balance November 1, 1959 
Less: Deficit Fiscal Year 1960 


TOTAL LIABILITIES G SURPLUS 


242,038.05 


—104,559.89 137,478.16 


407,371.29 





Expenditures® 


1959 1960 1961 
ACTUAL BUDGET BUDGET 
124,384.55 203,700.00 159,400.00 
264,282.04 309,400.00 303.000.00 
33,913.81 93,600.00 126,200.00 

22,244.24 24,600.00 46,400.00 
268,595.61 361,000.00 304,700.00 


1961 1960 
BUDGET ACTUAL 
115,300.00 168,234.15 
280,000.00 310,401.22 

81,800.00 48,281.84 
30,500.00 24,755.81 
432,100.00 371,066.83 


939,700.00 922,739.85 713,420.25 992,300.00 939,700.00 


(104,559.89 6,263.02 10,000.00 





Are We Meeting Our Objectives? 


by Warren H. Brand 
Vice President, Conoflow Corp. 
Philadelphia, Pa. 
(Past President ISA, 1955) 


During 1961 the Instrument Society 
of America will celebrate its 15th 
Anniversary. Past presidents of the 
Society have been invited to review 
highlights of their administration and 
look into the future. This is the fourth 
report in this series. 


When ISA first moved its annual 
conference and exhibit west to Los 
Angeles six years ago there was 
apprehension as to the success of 
such a venture. The reception of 
the 1955 ISA conference and exhibit 
in Los Angeles substantiated the 
need for a regular schedule of meet- 
ings on the west coast, and that Cal- 
ifornia based instrument firms were 
on their way as a major force in the 
industry. 


This west coast exhibit was one 
of the many bold, imaginative steps 
the Society took in 1955, the year 
in which I was privileged to serve 
as president of ISA. As fate would 
have it, the Los Angeles conference 
provided the setting for first dis- 
closure of many new _ important 
steps in instrumentation. Through 
work shops, clinics and technical 
sessions the infant art and science 
of data handling and high-speed 
computers became evident. The sub- 
jects had such appeal that regis- 
trants had to be turned away. These 
fields at this time were growing on 
the foundation established by ad- 
vances in electronics and electro- 
mechanical devices. While design 
and production plans were moving 
ahead, the future of computer con- 
trolled processes was being aired in 
conference rooms. The year 1955 saw 
management studies of the appli- 
cation of computers, and the blend- 
ing of new ideas in process control 
with the conventional philosophies. 


The announcement of IGY (Inter- 
national Geophysical Year) was a 
stimulating force to instrumentation 
as attention focused on the import- 
ance of basic measurement. Who in 
1955 could have predicted the mag- 
nitude and success of rockets, mis- 
siles, exploration of the great un- 


known of our earth and the fringes 
of space. ISA played and is contin- 
uing to play a vital role in the ever 
expanding efforts to unlock the se- 
crets of the world in which we live 


A highlight of the most fabulous 
of all ISA annual banquets and so- 
cial affairs at the Moulin Rouge in 
Hollywood was the presentation of 
the first ISA Outstanding Achieve- 
ment Award to Dr. Lee de Forest, 
inventor of the electron tube. In 
contrast to the night-club atmos- 
phere, Dr. de Forest took the audi- 
ence through his many thrilling and 
pioneering years in electronics and 
scientific endeavor. 


Another significant event in the 
1955 history of ISA was the re- 
organization of the Society’s region- 
al and section representation. It pro- 
vided for ten geographical districts 
in the U. S. and Canada, with a Vice- 
President to represent each as a 
member of the Executive Board. In 
one session the Society Council of 
National Delegates rewrote the con- 
stitution and by-laws to provide for 
this reorganization. It provided a 
grass-roots, member-section repre- 
sentation and more direct line of 
communication. This action is evi- 
dence of ISA’s ability to meet a 
problem, analyze it and reach a de- 
cision with dispatch. It is a credit 
to the cooperative effort of individ- 
ual members and the Sections they 
represent 


Divisional Growth 


Perhaps one of the most important 
aspects of ISA’s growth pattern— 
past, present and future—is the con- 
cept of both horizontal and vertical 
units in the national technical or- 
ganization. With the horizontal seg- 
ments representing various technical 
interests and the vertical units rep- 
resenting industry interests, the in- 
terlacing grid provides a flexible 
structure to meet the demands of 
the expanding field of instrumenta- 
tion. 


As the demands for publications, 
conferences and exchange of techni- 
cal information change, so do the 
objectives and programs of ISA 
change to meet these demands. It 
is obvious that ISA’s pace must 
accelerate to keep ahead, not just 
abreast of the changing times. Vol- 
unteer participation, the backbone 
of ISA technical programs, has in- 
creased, but not by a great percent- 
age. The activities, objectives and 


Warren H. Brand, Vice President of 
Engineering and Research, Conoflow 
Corporation, served as president of 
ISA in 1955. He attended New York 
University and graduated from Coo- 
per Union College of Engineering. 
Prior to 1954, Mr. Brand was em- 
ployed at Oak Ridge National Lab- 
oratory and Wright Aeronautical Cor- 
poration as an instrument engineer. 
He has served as president and na- 
tional delegate of the Oak Ridge Sec- 
tion, on the National Nominating 
Committee, and as chairman of the 
Production Processes Instrumentation 
Committee. Mr. Brand resides in 
Philadelphia. 


motivations change. The Industry 
and Technical Divisions, with new 
committee assignments bring in 
new people and new areas of inter- 
est. Marine Sciences, Measurement 
Standards, and Aero/Space are typ- 
ical of rapidly changing areas of 
interest 


It is important to stress that new 
and changing areas of interest in no 
way detract from the basic interests 
and objectives laid down in the 
early days of the Society. Growth 
and expansion do not obsolete the 
past accomplishments of our Soci- 
ety. They compliment and extend 
our knowledge and experiences 


ISA has a challenge which calls 
on all members to continually edu- 
cate themselves by cross fertilization 
through every media available. We 
must look at all new sciences and 
branches of science with the view 
to offer them a technical society 
‘home’ in ISA as their platform of 
expression, or cooperate with them 
for mutual benefit. I am confident 
that ISA can and will meet its ob- 
jectives 
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New Location 
for ISA Offices 


Beginning May 1, 1961, ISA Inter- 
national Headquarters will be lo- 
cated in the Penn Sheraton Hotel 
just a few blocks from its present 
location. 

The new space provides 7000 sq 
ft on one floor, compared with the 
same number of feet now occupied 
on three floors. The layout advan- 
tages, as well as the advantages in- 
herent in a hotel location, prompted 
the move with the termination of 
our current lease. 

Our telephone number—Atlantic 
1-3171 will remain the same. Our 
new address, beginning May 1, 1961 
will be: 

ISA International Headquarters 
Penn Sheraton Hotel 

530 William Penn Place 
Pittsburgh 19, Pa. 


Education Study Guide 
Filmstrips Available 


A new ISA instrumentation train- 
ing aid on “Measurement Funda- 
mentals” is now available in film- 
strip series. 

The series is an outgrowth of a 
course guide, devised by ISA’s Edu- 
cation Committee, which covers the 
broad subject area of measurement 
fundamentals. The recently pub- 
lished guide, Basic Instrumentation 
Lecture Notes & Study Guide—Part 
I, Measurement Fundamentals, con- 
tains 148 illustrations complement- 
ing the outline subject matter. 

As a further assistance to the in- 
structor or course planner, these 
same illustrations are now ready 
in filmstrip form for visual aid pur- 
poses. 

The series consists of five individ- 
ual black and white, 35 mm film- 
strips, each containing the guide il- 
lustrations for the major topic areas 
of study 

Title and length of each strip are: 
No. 1—Pressure and Level Measure- 
ment, 27 illustrations; No. 2—Flow 
Measurement, 35 illustrations; No. 3 

-Temperature Measurement, 36 il- 
lustrations; No. 4—Special Measure- 
ment, 23 illustrations; No. 5—Analy- 
sis Instrumentation, 33 illustrations. 

The cost of the complete film- 
strip series in individual plastic con- 
tainers is $25 f.o.b. Pittsburgh, Pa. 
The course guide, Basic Instrumen- 
tation Lecture Notes & Study Guide 

Part I, Measurement Fundamen- 
tals, is available at $3.50 to ISA 


members and education institutions, 


$5 to non-members. 

Orders for the filmstrips and/or 
guide should be directed to: ISA, 
313 Sixth Avenue, Pittsburgh 22, Pa., 
c/o Publications Department. 
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Los Angeles Show Mushrooms—Host Committee Appointed 


Some 30 technical sessions, work- 
shops and panels have already been 
scheduled for the ISA Fall Confer- 
ence and Exhibit, set for Septem- 
ber 11-15 in Los Angeles. 

A maintenance clinic will run for 
two and a half days, Saturday, Sun- 
day and Monday morning with six 
sessions each day. At the present 
time, about 20 companies are ex- 
pected to participate. Emphasis will 
be on newer developments in means 
and methods of maintenance. 

Disneyland and the TV and Hol- 
lywood movie studios are some of 
tne proposed tours tentatively out- 
lined for the ladies program. Mrs. 
Cynthia Thackara has been named 
chairman of the Ladies Committee. 
Mrs. Jeanne Wilson is_ assistant 
chairman. 


L. E. Maley Authors 
Instrumentation Article 


An article on instrumentation ca- 
reers, authored by ISA man Law- 
rence E. Maley, has been published 
as the cover story in the January 
1961 issue of Industrial Arts and 
Vocational Education Magazine 
(IAVE). Mr. Maley is Chairman of 
the Vocational and Secondary Ad- 
visory Committee under ISA’s Na- 
tional Education Committee. 

The article, “Instrumentation and 
Control”, was aimed at vocational 
education teachers on the secondary 
school level to inform them of the 
scope of instrumentation. It also 
served as a guide for teachers coun- 
seling students in the preparation 
for various careers in the instru- 
mentation field. 

“Instrumentation and Control” is 
the culmination of Mr. Maley’s first 
term of appointment on the ISA 
Education Committee, and will soon 
be issued in brochure form by ISA 
as an aid to those figuring in career 
or vocational guidance programs. 


Other host committee chairmen in- 
clude John Petrillo, Ralph M. Par- 
sons Co., Maintenance Clinic; Ron 
Wilson, Daniel Orifice Fitting Co., 
Social Committee; Howard Kemp, 
Borg-Warner Controls, Plant Tours; 
Emmett Brownell, Consolidated 
Electrodynamics Corp., Information; 
Joe Huffman, Union Oil Co., Mem- 
bership; Ed J. Smith, Applied De- 
velopment Corp., Conference Rooms; 
Willard Gregory, Beckman Instru- 
ments, Student Tour; F. G. McGav- 
ock, F. G. McGavock & Associates, 
Publicity; and W. D. Wilson, W. D. 
Wilson Co., Transportation. 

B. L. Dorman, Aerojet-General, is 
general chairman, J. C. Groeneweg- 
en, Shell Chemical Co., executive 
chairman, and John E, Witherspoon, 
Rocketdyne, conference program co- 
ordinator. 





Electrical Safety 
Abstracts Revised 


A revision of ISA Abstracts and 
References on Electrical Safety has 
just been published and is now 
available to Society members. 

This latest publication provides a 
compilation of 261 full abstracts and 
398 references. 

Contained in the single collection 
are all the important references on 
explosion hazards, intrinsic safety, 
and the electric ignition of gases, 
vapors and dusts published from 
1920 through recent years. 

The volume has been revised pri- 
marily by Alfred H. McKinney, En- 
gineering Service Division, E. I. du 
Pont de Nemours & Co., secretary 
of Committee 8D-RP12 “Wiring for 
Hazardous Locations” of ISA’s 
Standards & Practices Department. 

Copies are available to ISA mem- 
bers for $3.50, to non-members for 
$5.00. Order from Technical Publi- 
cations Department, ISA, 313 Sixth 
Avenue, Pittsburgh 22, Pa. 


J.E. Casey Named to D.P.I. Committee 


J. E. Casey, Leeds & Northrup, and 
Chairman of the ISA National Edu- 
cation Committee, has accepted an 
invitation from the Pennsylvania 
Department of Public Instruction to 
serve on the State Advisory Com- 
mittee on Trade and Industrial Ed- 
ucation. 

The function of this committee is 
to counsel with D.P.I. on matters 
pertaining to trade and _ technical 
education on the secondary and 
post-high school levels. Membership 


represents industry, labor, education 
and the public at large. 

Mr. Casey and other committee 
members are currently studying the 
results of recent surveys regarding 
trade and technical education and 
a plan to strengthen this phase of 
the education program. 

D.P.I. believes the suggestions of 
the committee are essential to the 
development of the best educational 
program under the most economical 
and efficient organization. 
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Dr. R. E. Bowles, R. W. Warren and B. M. Horton (left to right) are the three staff 
members of the Diamond Ordnance Fuze Laboratories, Washington, D.C., responsible 


for development of the fluid amplifier. 


Mr. Horton, the 1960 winner of the ISA 


Arnold O. Beckman Award, and Mr. Warren were the featured speakers at a recent 
Washington Section meeting where they discussed ‘Fluid Amplification by Stream 


Interaction’’. 


Dayton Section Steps Up 
Instrumentation Know-How 


The University of Dayton was the 
site of a 14-week instrumentation 
course on measurement and control 
methods started early in February 
under the sponsorship of the Dayton 
Section. 


Both Section members and non- 
members enrolled in the course, 
taught by Robert Galin of the 
University staff and senior proj- 
ect engineer and _ instrumentation 
specialist at Frigidaire Division, 
GMC. 


More than just a series of lectures, 
the course featured detailed oper- 
ating demonstrations of equipment 
being discussed in each session. 


Briefly, the program covered 
measurement methods used in over 
fifteen types of transducers; meth- 
ods for measurement of tempera- 
ture, humidity, pressure, liquid lev- 
el, flow, and speed; several types 
of indicating and detecting instru- 
ments; and fundamentals of control, 
pneumatic and electric on-off pro- 
portioning, and saturable core re- 
actors. 


William D. Kelley 


William D. Kelley, 36, Cumber- 
land Section member, died February 
2nd when his light plane struck a 
mountain peak in Northern Utah 
during a sudden snowstorm. He was 
the technical director for Allegany 
Instrument Company, Cumberland, 
Maryland. 


Reported by A. J. Walcek 


Cincinnati Section 
Completes Pilot Lectures 


The second phase of a two-part 
pilot course in Instrumentation Engi- 
neering, sponsored by the Cincin- 
nati Section, was held recently in 
the form of five lectures conducted 
by Kurt S. Lion of M.LT. 


Although the lectures are consid- 
ered a pilot course for instrumen- 
tation engineering, the 1960-1961 
series was directed toward all per- 
sons interested in the field. 

The second part of the course 
stressed process type instrumenta- 
tion and was based on “Instrumenta- 
tion in Scientific Research.” 

Aim of the program was to empha- 
size areas that make instrumentation 
engineering a distinct profession. 
Special ISA credits were given to 
students who attacked a_ specific 
problem and turned in satisfactory 
term papers—although this was not 
a requirement for the course. 

The course began last November 
with a series of five lectures held 
during the month: I. Definition of a 
Professional Instrumentation Engi- 
neer; II, Instrumentation Problems 
posed by Space; III. How to Utilize 
Vendors to Solve Instrumentation 
Problems; IV. The Role of the Re- 
search Laboratory; V. The Instru- 
ment Engineer’s Approach to Solv- 
ing the Problem. 

The second part of the lecture se- 
ries held during February, consist- 
ed of: I. Mechanical Input Transdu- 
cers; II. Temperature Transducers; 
III. Magnetic Transducers; IV. Elec- 
trical Transducers; V. Radiation 
Transducers. 


SECTION NEWS 


Hundreds Throng to 
N.W. Instrument Show 


Last week hundreds of engineers 
and technical personnel, represent- 
ing manufacturing and_ industry 
from the Pacific Northwest, attend- 
ed the Instrument-Automation Con- 
ference and Exhibit held at Port- 
land’s new Memorial Coliseum. 

Sponsored by the Portland Sec- 
tion, the two-day event on April 
6-7 featured sessions on the latest 
achievements in industry. 

Program and paper presentation 
was under the direction of Douglas 
Strain, Electro Scientific Industries 
A few of the session topics included 
“Instrumentation in the Pulp and 
Paper Industry,” chaired by L. J 
Champion, Crown-Zellerbach and 
“Instrumentation in the Power In- 
dustry” conducted by chairman Ken- 
neth R. Steen, Bonneville Power 
Station. 

Prior to the show, an instrument 
maintenance clinic was held under 
the chairmanship of Edlund A. 
Clement, Industrial Repair Labora- 
tory of Portland. 


Wichita Section Holds 
Maintenance Clinic 


The Lassen Hotel in Wichita, Kan- 
sas was the site of the 6th Annual 
Instrument Maintenance Clinic, held 
recently under the sponsorship of 
the Wichita Section. 

Part of a planned program to as- 
sist industries in the area, the Clinic 
was held to improve the caliber of 
industrial personnel through in- 
struction and interchange of ideas 
All sessions were open to the public 

Speakers representing both indus- 
try and manufacturers presented 
papers on the various aspects of 
the maintenance, installation and 
operation of process instrumenta- 
tion. 

Sessions were devoted to instru- 
ment piping techniques, methods of 
calibration, test equipment for in 
strument servicing and operating 
principles of gas chromatographs. 

The closing session was presented 
in the form of a speakers panel to 
review problems presented by those 
attending. 

Section officials reported an ex- 
cellent attendance record of 109 reg- 
istrants. As a result, five new ISA 
members paid their dues and joined 
the Wichita Section. 


Reported by Kenneth H. Huggins 
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Another Record Breaker 
For F-R Valley Section 


Fox River Valley Section set an- 
other attendance record at their reg- 
ular February meeting when 127 
persons traveled to Appleton, Wis- 
consin for a discussion on high ve- 
locity drying. 

Featured speaker was Thomas 
Gardner who spoke on the “Gardner 
Dryer” and the control problems en- 
countered in operation. Mr. Gardner 
invented the dryer prior to his af- 
filiation with the Marathon Division, 
American Can Co., and completed 
the device after he joined the firm. 

Attending the meeting were rep- 
resentatives from all the paper mills 
and paper machinery manufacturers 
in Wisconsin 

Reported by Donald B. Johnson 


Section Briefs 





A PANEL DISCUSSION on “New 
Techniques of Level Measurement— 
Capacitance and Radioactivity” is set 
for the April 19 meeting of the New 
York Section. . W. F. Nelson, 
Consolidated Edison Co., will talk 
on “Health, Physics and Environ- 
ment Instrumentation for the Indian 
Point Nuclear Power Plant” during 
the May 17 meeting. 

Reported by J. S. Samkoff 


TWO SPEAKERS HIGHLIGHTED 
the March meeting of the Los An- 
geles Section: John W. Herrick, 
Space Technology Labs, who talked 
about “Steps in Space,” and Charles 
H. Phillips, Texas Instruments, one of 
the country’s leading semi-conduc- 
tor researchers, who _ discussed 
“Semiconductor Networks for Micro- 
electronics Equipment.” 


Reported by Gene A. Fruhling 


A DEPARTURE FROM THE US- 
UAL business meeting took place 
April 5 when Cleveland Section 
members were dinner guests of the 
Cleveland Plain Dealer newspaper 
Following a series of lectures and 
demonstrations conducted by tech- 
nical experts on the newspaper staff, 
the members toured the photog- 
raphy, photo engraving, color proc- 
essing, composing room and stereo- 
typing departments, and examined 
electronic communication equipment 
and mechanical operations 


Reported by E. B. Bossart 


PAUL ODUM, SENIOR INSTRU- 
MENTATION test engineer, Pratt & 
Whitney CANEL, presented a lec- 
ture on the derivation of basic con- 
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Howard Marston (left), re- 
gional industrial sales man- 
ager for Minneapolis-Hon- 
eywell, chats with Bill Ed- 
dy, featured speaker at the 
North Central Area Auto- 
mation Symposium, held 
recently in Minneapolis un- 
der the sponsorship of the 
Twin Cities Section. Mr. 
Marston was chairman of 
the symposium. Approxi- 
mately 30 firms exhibited 
their latest instruments and 
accessories. On table is 
Honeywell's new Electron- 
iK potentiometer. 


stant area differential-pressure flow- 
meter equations for venturis, noz- 
zles, orifices and dall flow tubes at 
a recent meeting of the Connecticut 
Valley Section. 

Reported by W. C. Virbila 


AT THE MARCH MEETING OF 
THE PASO DEL 'NORTE SECTION, 
Red Newell of Delta Instruments 
discussed “Instrumentation and Con- 
trolled Volume Pumps”... at this 
meeting a report was given on the 
participation of the Section in Na- 
tional Engineers’ Week and in the 
El Paso Science Exhibition. An ISA 
Banner, ISA Journals, Russian trans- 
lations, conference reports, bulletins 
and other materials provided by the 
International Headquarters, were 
prominently displayed in a large 
downtown show window with in- 
struments, valves, tubing and fit- 
tings furnished by local distributors 
for the week of Feb. 19-25. The same 
material was exhibited for two days 
in a 12 ft by 16 ft booth at the 
Science Exhibit, where thousands of 
school students, educators and local 
citizens had an opportunity to ex- 
amine the equipment and ask ques- 
tions. Local instrument sales repre- 
sentatives and ISA members took 
turns at the booth for six two-hour 
sessions. 


Reported by Kenneth Ruhl 


Strictly Sectional 





“Miniature Electronics” was the 
topic of Foxboro’s W. C. Bachelor 
at the February meeting of the 
Toledo Section. 


Cleveland Section members 
learned about the fundamentals of 
mass metering from Guy Borden of 
Black, Sivalls & Bryson at a recent 
dinner meeting. 


E. L. Peterson, Defense Electron- 
ics Div., General Electric, filled the 
guest spot at the January meeting 
of the Mojave Desert Section. His 
topic, “Face to Face with USSR” 
was an account of the 1960 IFAC 
Moscow Congress, the Institute of 
Automatics and Telemechanics, the 
Computation Center at the Soviet 
Academy of Science and the Stalin- 
grad Hydropower Station, 


The recent Ladies Night program 
for Central New York Section mem- 
bers and their “valentines” was an 
interesting one geographically: it 
it was “Dutch” treat in the Caravan 
Room of the Persian Terrace, Hotel 
Syracuse, with music by Johnny 
Pineapple and the Hawaiians. 


March 13 meeting of the Washing- 
ton Section featured a joint pro- 
gram with the AIEE Telemetry and 
Instrumentation Division. Topics 
were “Dynamic Simulation of Tele- 
metering Signals,” R. Hart, Barth 
Engineering and Mfg. Co., and “In- 
strumentation of Rocket Nozzles” by 
Jake Nanigian, Polaris Project, 
Naval Propellant Plant. 


The 154th meeting of the Oak 
Ridge Section was held jointly with 
the local sections of AIEE and IRE 
at the Central Data Processing Fa- 
cility, K-25, Oak Ridge Gaseous 
Diffusion Plant. Total attendance 
was 180 with ISA members com- 
prising about one-third the group. 


Flow measurement dominated the 
February meet of the Los Angeles 
Section with Robert Galley, Con- 
vair, talking on “Flow Measurement 
in Rocketry” and Fred A. Vidaurri, 
Shell Oil, discussing “Instruments 
for Industrial Flow Measurement”. 





Today’s most versatile 
Il'x 17” XY-(T) Recorder 


i 
*Built-in time base 


lV 
M0 Moseley 


Autograf Model 2DR Recorder 


be: anaes 


cialis 


mounts flush with rack, takes 
only 17%” of rack space, is only 
Moseley Autograf Model 


2DR Recorder, today’s most 5's” deep behind control panel, 


compact 11°x 17" rack-mount instrument! 


ideal for systems use. 


Accepts ac or dc input on each 
axis, includes calibrated X-axis 
time base, scale factor vernier, 
16 dc ranges, 8 ac ranges, 7 cal- 
ibrated sweeps on X-axis time 
base. DC accuracy greater than 


Li al-mm kek-1-1 1-5 aed OFE- BN ol -Talodah de) oi d-lolelael-1 a 0.2% full scale. $2450. 


features the same size and flexibility ad 





vantages as the 2DR. This is today’s most 
versatile bench instrument, has all the 
1 -ten dgelal omni -t-h4014-1-me) meal-0-a Baa lale Mm I-ma-t-le 
ily convertible to roll chart use. $2350 


ge) ] el al-1 6 @t-Lelel-1-1-101 6 #ae 1 001 OM-lelelhdlelar-). 


"dah c= coler-h amie) amael i mel -te- lik 


Wim F.L.MOSELEY Co. 


Dept. E-4, 409 N. Fair Oaks Avenue, Pasadena, California 
MUrray 1-0208; Area Code 213 TWX PASA CAL 7687, Cable MOCOPAS 





Tield representatives in all principal areas + Data subject to change without notice + Pricesf.o.b. Pasadena + Pioneer and leader in X-Y and and Strip-Chart Recorders 
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RAMBLINGS ON 
INSTRUMENTATION 





TO GET GASSED BY 


(A recent letter from our man Melvin, 
lovable Hays representative in the south- 
ern Northeast territory, or is it the other 
way around?) 


Dear Captain Bligh: 


I herewith acknowledge receipt of two 
breathless missives from you. Both are 
barnburners, in your usual vein. Know- 
ing your proclivity for the practical 
joke, I have had many a chuckle over 
the one about my being fired. The 
other is, apparently, one of your spo- 
radic attempts to whip the sales force 
into a frenzy. The subject of this par- 
ticular specimen of purple prose is 
“Hays is the leader in the continuous 
gas analysis field!” 

While I am still reeling from this 
shocker, I read on to find there is 
an insatiable market for our Thermo- 
Conductivity Analyzer in slaughtering 
houses and missile silos. For your in- 
formation, this hardly points to the 
road to riches for lovable old Melvin. 
The miserable territory to which I 
have been exiled has not produced a 
hog worth slaughtering for 20 years. 
And the silos hereabouts contain noth- 
ing but surplus lichee nuts... not a 
missile in the lot. 

What you need, old brontausarus, is 
a new advertising approach. Think, 
man, think! What sells gum and soap? 
Jingles, that’s what! I’ve taken the 
liberty of jotting down a little ditty. 

Now just imagine you are a big 
processor with a gas analysis problem 
being roused by your clock radio from 
a peaceful slumber at 6:30 a.m. to 
this, with a banjo accompaniment: 


If you’ve got gas ) } 
That’s tricky to measure 

The Hays Condu-Therm 

Will double your pleasure. 


THE HAYS CORPORATION 


For argon, nitrogen, NO. 

Xenon, freon—the Condu-Therm’s 
for you. 

Helium, deuterium, and ethylene, 
too 

Acetylene, plus CO one and two. 


Benzene, hexylene, a gang of 
methyls 
(Like chloride, bromide, Pi 


ff 


iodide)—and ethyls. 


Pentane, propane, 
and here’s the laugh— 


Costs just a fifth of a 
chromatograph! 

Pretty as a coffin, 

Small as a C-ration 

Tougher than the boss 

Of the Hays Corporation. 


In its black satin finish 
It’s a gasser, son! 
Write for bulletin B- 
Six forty-one. 


I have a couple more verses that 
punch up such features as no moving 
parts, no maintenance and pinpoint 
accuracy. They need a little polishing 
but I’ll shoot them on as soon as 
they’re ready. 

As an afterthought, in case that 
laughable note about me being fired 
had any connection with my last ex- 
pense account, I thought I had ex- 
plained that fully to Mr. Feeney. But 
perhaps the circumstances that led to 
the charter of a one-horse sleigh and 
the replacement of the Civil War can- 
non in Sauk Junction Park can best 
be discussed face to face the next time 
I am called in for an injection of home 
office wisdom. 


Yours more in sorrow 
than in anger, 


V9 If you decide to put my jingle 
*C* on the air, better print an extra 


supply of bulletin B-641. 


TAS 


President 


MICHIGAN CITY, INDIANA 
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New Members 





AKRON: Wilson T. Leatherman, Charles 
E. Paisley, Howard L. Zupp’ 

ALBUQUERQUE: Leo H. Bressan, Robert 
N. Tomlinson 

ASHTABULA: Edward L. Titus 

BALTIMORE: Fred H. Lewis 

BIRMINGHAM: John W. Weeks 

BOSTON: Finn A. Hals, Leo G. Judge, 
Charles H. Marks, Ezra F. Stevens 

CALGARY: John H. Farnsworth, Kurt J 
Freyer, Andre J. Gautron 

CENTRAL NEW YORK: Nace Hopple 

CHARLESTON: Gary L. Baker, Charles 
B. Dougherty, Kenneth R. George, 
George A. Gillis, Sterling T. Martin, 
David R. McClellan, Robert S. Ster- 
ling, Henry T. Sessions, James M. 
Spence, Stuart B. Taylor 

CHICAGO: Donald W. Brooks, Charles A. 
Franklin J. Lammers, Martin W. Mor- 
gan, Howard P. Orlebeke, Francis J 
Cibelius, Jr., Arnold L. Hollander, 
Przvbylski, Eugene L. Roberts, Steve 
B. Works 

CINCINNATI: 
Cate, James 
Prince 

CLEVELAND: Donald E. Magai, 
McKinney 


Charles C. Bernitt, J. C. 
P. Herbert, David R 


James R. 





DID YOU FORGET? 


Reminder: In case you forgot to, won't 
you please go back to page 111 of 
your February ISAJ, and fill out and 
mail the “MEASUREMENT STAND- 
ARDS QUESTIONNAIRE?”’ The ISA 
Committee on this subject needs your 
help and information. 











CUMBERLAND: Ward Jamison 
DAYTON: Edwin G. Markeson, 
C. Owen, Howard Routson 

DETROIT: Milton Lebow 

FAIRFIELD COUNTY: James W. Tracy 

GREAT SALT LAKE: Donald E. Lusty 

HOUSTON: Ralph M. Cano, Ted W. Col- 
by, John R. Devereaux, James A. 
Friery, J. T. Vick, Robert H. Walton 

INDIANAPOLIS: John E. Solecki, Thomas 
K. Millholland, Wayne H. Golder, 
George B. Geldert 

KANSAS CITY: John W. Carroll, 
erick E. Roehrman 

LOS ANGELES: Benton Rejack, Henry 
C. Lerner, Charles H. Mazouch, J. A 
Roger Picard 

MATI: Richard A. Brownlee, Anthony V 
Curinga, Anthony Dimento, Peter E 
Grogan, Rodney D. Jester, Harold L 
Lower, Ted J. Mahonik, Robert J. 
Malaney, Salvatore V. _ Pappalardo, 
Eugene E. Rood, Stephen B. Schreiber, 
Brian L. Smith, Kenneth L. Weaver 

MEMPHIS: James P. Cavanaugh, James 
H. DeGroff 

MILWAUKEE: James Burow 

MONTREAL: Michael Frate, Jr. 

NEW JERSEY: Norman S. Creswick, 
George C. Doyle, Gerald F. Koep- 
plinger, Roger W. Nunamann 

NEW ORLEANS: Gerald L. Devries 

NEW YORK: John R. Erickson, George 
Gavalakis, William C. Grunow, Bela G. 
Liptar Robert R. Manley, Jr., Arthur 


Sh 
NIAGARA. FRONTIER: Paul R. Card 
NORTHEAST MICHIGAN: Frederick C 
Martini, Arthur J. Medwedeff 
NORTHEAST TENNESSEE: Reginald N. 


Jennings 

NORTHERN INDIANA: Leo M. O'Hara, 
Ernest W. Thiele 

OAK RIDGE: Harry M. Hochreiter, 
Ben H. Peters 

OMAHA: Albert R. Burke, 
Jacobs, Lloyd L. Jeffryes, 
Kowal, Ted J. Saunders, 
Schiman, Maurice W. Sheil, 
Shepard, Rex E. Twedt 

ORANGE COUNTY: John J. Kelly, War- 
ren L. Perrine, Charles B. Scott 

PASO DEL NORTE: Calvin J. Jones, 
Francis A. Newell, John K. Whistler 

PENSACOLA: Roy E. Blood, Jr., William 
R. Hodgekiss, Edgar G. McAdams, 
Morris G. Porter 


Vandell 


Fred- 


George 
John 
John 

Lee 


* Senior Member 





PHILADELPHIA: Edward M. 
David F. Anderson, Jr., " 
Bauer, Benneville S. Bertolet, Robert 
F. Halbert, Donald J. Hart, George D. 
Hessmann, Harry J. Mayer, Jr., ; 
Matthew Miller, Edward L. Pistilli, 
Fred M. Portelli, Donald E. Stein, 
Robert A. Swantak, Robert G. Wil- 
liams, Benoni Y. Wu 

PITTSBURGH: Robert A. Clifton, Jr., 
Hanns H. Fuehrer, Andrew C. Pyros, 
Michael G. Shelest, Michael Stupar, 
William F. Varian 

PORTLAND: Harold Gallion 

ROCHESTER: John J. Hermenet, Robert 
G. Tytler, Harold R. Wickman 

SABINE NECHES: Thomas R. Cooper, 
Karl B. Debney, Howell D. Foreman, 
Eugene P. Starcke 


ST. LOUIS: Lloyd R. Blanke, Martin J. 
Borrok, Robert W. Bruce, Harry R. 
Carroll, Gerald L. Esterson, Edward 
Etess, Ralph E. Harnagel, Edward J. 
Hriber, Herbert C. Paton, James F. 
Rebert, Jack D. Weir, Russell J. Wen- 
zel, Neal M. Wessler, Richard J. Wil- 
leke 


SAN DIEGO: Harley B. Babbitz, Gary L. 
Boren, Eugene W. Courtney, Harold 
L. Keaton, Clyde L. Tyndale 


SAN FERNANDO VALLEY: Jack R. 
Chambers 


SANTA CLARA VALLEY: Norman Zinker 
SARNIA: Arthur T. Crosscombe 


SAULT STE. MARIE: Floyd C. Deevey, 
Clifford C. Ferguson, John R. Fitton, 
Donald G. Lillie, William A. Luxton, 
Roland E. Masters, Glenn McLeod, 
Norman R. Mesaglio, Clayton W 
Plewes, Werner Van Wasen, Enver 
Williamson 


SAVANNAH RIVER: Wallace N. Black- 
well, Earle H. Smith, William P. Stew- 
art 

SOUTH TEXAS: Elmer W. Grunow, Harris 
R. Lovelace, Samuel B. Senior, Theo 
H. Theiss, Jr., William H. Ver Milyea 


SOUTHERN TIER NEW YORK: James W. 
Bruner, Robert L. Thomas 


TIDEWATER-VIRGINIA: John R. Innis 


TOLEDO: James E. Alcorn, Marvin K. 
Dubbs, Raymond Koester 


TORONTO: Richard J. Raycroft, Richard 
J. Reeves 

TULSA: David J. Heartinger 

TWIN CITY: Alden W. Carpenter, Jack 
W. Dallman, Warren E. Dickinson, 
Donald D. Dybvig, Robert L. Fetter, 
Russell E. Griffin, Donald G. Hanson, 
Robert H. Hauslein, Robert R. Nord- 
hougen, John E. O'Neil, Gerald F 
Ostroot, Russell M. Palm, Larry R 
Petersen, Darwin W. Schultz, Calden 
J. Wesbrook, Richard P. Westphal, 
Stanley S. Wilczyk, Cecil H. Woodford 

WASHINGTON: Leonard A. Bosin, James 
L. Cross, Jacob E. Dinger, Charles K. 
Johnson, Horace M. Joseph, Torrence 

Macdonald, Jacob Nanigian, H 

Dean Parry 

WAYNE COUNTY: Patsy Bartimoccia, 
John R. Graham, Charles F. Hannula, 
Joseph A. Hobnyak, Henry A. Karasch, 
Alfred G. Kresslein, Robert P. Kuhn, 
John Smith, Douglas H. Tanner 

UNAFFILIATED UNITED STATES: Ray 
E. Cathey, Herbert A. Cook, John R 
Cowell, William Cutler, James E. 
Dallas, Francis M. Eckert, Harvey O. 
Evinger, James A. Fayard, Bernard J 
Heilweck, David F. Kirwin, Thomas 
W. Kuzenka, Richard K. Palmer’, 
John F. Pollock, Richard R. Richard, 
Vernon F. Smith, Carl G. Sontheimer, 
Henry W. Sproat, Frank D. Weaver’, 
David O. Zopf 


*Senior Member 





NOW AVAILABLE 


SPECIAL 40-PAGE 
REPORT ON 


**MEASUREMENT 
STANDARDS” 


Reprinted from the February 
1961 issue of ISA Journal 
Price $1.00 per copy 
ISA JOURNAL 
313 Sixth Ave., Pittsburgh 22, Pa. 











For RAPID 
Temperature Response! 


TOPHEL-NIAL 
RY od — ie 


Designed for Use on Any Instrument 
Calibrated for Type K Thermocouples 





Each leg of the thermocouple possesses an adherent, tenacious, 
black oxide with high emissivity for rapid temperature response. 
Its E.M.F.-temperature relation is in accordance with NBS 
Circular 561. Consequently, TOPHEL-NIAL can be used on any 
existing instrument calibrated for a type K couple. Its stability 
of E.M.F. is equal to, or better than other type K thermocouples. 


For temperatures up to 2300° F — 


These WBD Thermocouple Alloys are designed for temperatures 
as high as 2300°F., and have demonstrated their complete de- 
pendability for controlling high temperature production furnaces. 


Physical, Electrical and Mechanical Properties 


Property TOPHEL NIAL 
Melting Point °F 2600°F 2550°F 
Specific Gravity (g/cc) 8.63 8.47 
Specific Heat—Cal/gm/°C (20°C) 0.11 0.12 
Thermal Conductivity—Cal/sec/cm/°C (20°C) 0.042 0.064 
Coeff. of Thermal Expansion x 10—* (20-100° C) 13.37 12.25 
Emissivity (oxidized) 0.90 0.90 
Magnetic Susceptibility No Yes 
Curie Temperature (Nial) -=— 325°F 
Resistivity 2/cmf at 20°C 191 
Temperature Coefficient 02/2/°C (20-100°C) x 10-4 +24 
Tensile Strength, PS! 20°C 83,000 
Yield Strength, PS! 20°C 28,000 
% Elongation 35 30 















































Call or write for Bulletin on Tophel-Nial Ther- 
mocouple Alloys for Precision Instruments. 


WILBUR B. DRIVER COMPANY 
NEWARK 4, NEW JERSEY — Telephone: HUmboldt 2-5550 
In Canada: Canadian Wilbur B. Driver Co., Ltd., 50 Ronson Drive, Rexdale (Toronto) 


PRECISION RESISTANCE, ELECTRONIC AND MECHANICAL ALLOYS FOR ALL REQUIREMENTS 
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new products 





104-Position Switch 

Fast-acting, solenoid-operated rotary 
stepping switch has 104 beryllium cop- 
per contacts Contact current-carrying 
capacity is 2 amps; working voltage 
between adjacent contacts is 3000 volts 
dc. Numerous pole configurations are 
available. Astral Electronics, Inc 

CIRCLE NO. 301 


Gas-Actuated Servo 

Gas-actuated servo system retains the 
desirable performance characteristics 
of a hydraulic system (fast forward 
response and positive reverse stiffness) , 
yet operates far beyond normal hy 
draulic environmental limits. Weston 
Hydraulics, Ltd 

CIRCLE NO. 302 


0.0001-pf Resolution 

System measures capacitance of 2 
or 3-terminal capacitors in a range 
from 0 to 0.12 uf with a resolution to 
0.0001 picofarad.  Ratio-transformer 
circuit and specially designed standard 
air Capacitor are used. Electro Scien 
tific Ind., Ine 

CIRCLE NO. 3038 


Space-Saving Relay 

Compact relay, rated for 6 amps at 
300 volts ac, occupies a control-panel 
area about the size of a_ cigarette 
lighter. Designed for millions of oper 
ations, it features specially hardened 
magnet and armature pole faces. West 
inghouse Electric Co. 

CIRCLE NO. 304 


Low-Cost Desalting 


Compact desalter makes possible 
the low-cost removal of inorganic salts 
from laboratory solutions prior to 
chromatographic separation; provides 
better recovery of arginine than does 
the mercury-type  desalter Porsion 
Balance Co 

CIRCLE NO. 305 


Ultrasonic Level Switch 


Small, rugged, ultrasonic liquid 
level switch is accurate within +164” 
It may be used for jet or rocket fuels, 
distillery products, fruit juices, etc 
Special design prevents switch from 
being influenced by drops clinging 
to sensor, Liquidometer Corp 

CIRCLE NO. 306 


ISA Journal 


Precision AP Calibrator 

Portable AP tester/calibrator incor 
porates its own sources for applying 
accurately measured pressures in dis 
crete increments; permits accurate 
remote checking of equipment. Range 
to 600” HoO. American Research & 
Manufacturing. 

CIRCLE NO. 307 


High-Pressure Solenoid 


Compact, high-pressure — solenoid 
valve permits “straight through” fluid 
liquid and gas) flow; meets require 
ment for low power consumption; op 
erates in pressures to 200 psi and tem 
peratures between —65 and +350°F 
General Magnetics, Inc 
CIRCLE NO. 308 


Pushbutton Impulse Counter 


Miniaturized impulse counter, with 
automatic reset, counts up to 500 
counts/minute. Features include built 
in start button, integral with count 
setting knob; one or two SPDT snap 
action 10-amp switches. Automatic 
liming & Controls, Inc 

CIRCLE NO. 309 


High-Speed Readout 

Small, lightweight, in-line digital 
readout is available in 3, 4, 5, and 6 
digits. Maximum digit setup time for 
all digits is 0.35 second. Features in 
clude binary-coded decimal logic, se 
rial or parallel digit selection. Com- 
puter Systems Lab 

CIRCLE NO. 310 


Nondestructive Testing 

The “Immerscope” is used for ultra 
sonic, nondestructive testing of plates, 
ingots, tubing, honeycomb, and even 
nonmetal materials. It offers high 
sensitivity and resolution, variable 
pulse repetition rate, alarm circuits, 
etc. Curtiss-Wright Corp 

CIRCLE NO. 311 


Pneumatic Controller 
Instrument features flat frequency 
response up to over 300 cpm, less 
than 0O.1-scfm air consumption, high 
temperature stability, etc. Four control 
modes and all standard chart rota 
tions (8-hr to 7-day) are available. 
Bristol Co. 
CIRCLE NO. 312 





SPLIT-SECOND 
CONTROL 





i sora 


0.000000 sec. 





Critical controlled variable 
exceeds established limits 


eee 


0 2 
0.000001 sec. BS BS 


RCA 110 is signalled that 
trouble has occurred 





0.000057 sec. 





The 110 interrupts its program 
to investigate hot spot 





0.000337 sec. 





Alarm condition is 
pinpointed and analyzed 














0.000617 sec. 





All necessary control actions 
are initiated to bring 
process back to normal 
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PANIC-PROOF 


RCA 110 Control Computer 


When something goes haywire in a process, the RCA 
110 Control Computer doesn’t panic and take un- 
necessary or ill-considered control actions. Instead, 
the RCA 110 has the speed, the capacity and the 
reliability to handle alarm conditions as if they were 
normal. It’s the one control computer that combines 
“nanic-proof” abilities with “panic-proof” design to 
assure you that it will do the job and stay on the job. 


PANIC-PROOF ABILITY 


@ Real-time speed permits thorough analysis before tak- 
ing control action. 

@ Automatic priority analysis provides “‘first things first” 
control. 
Input checking ability verifies authenticity of infor- 
mation received. 
Ability to by-pass inoperable peripheral equipment 
prevents needless loss of control. 
Complete self-checking routines inspect for proper per- 
formance at all times. 
Double protection through duplicate program storage 
in core and drum memories, guarding against pro- 
gram error. 
Automatic power switching to alternate source with- 
out loss of control, if main power fails . . . controlled 
shutdown with all information preserved in event of 
complete power failure. 


PANIC-PROOF DESIGN 


Pressurized heavy-duty cabinets keep system free of 
damaging atmospheres. 
Optional internal heat exchangers for severe environ- 
ments. 
Proven circuit designs and circuit boards. 
Drum memory circuits independent of drum speed 
over wide limits. 
Low impedance grounding path to protect low-level 
signals. 
@ Complete parity checking of all information. 
@ Gradual power turn-on protects against start-up shock. 
@ Non-volatile drum and core storage to protect mem- 
ory contents. 
For complete information write Electronic Data Process- 
ing Division, RADIO CORPORATION OF AMERICA, 
21 Strathmore Road, Natick, Mass. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 
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BE N D IX | new products 
VISCOMPARATOR® ovine soy vow 


, ° . Versatile pneumatic 3-way, snap-acting 
Provides precise, continuous valve provides positive, instantaneous, 

. . . . multi-circuit control for air and non 
viscosity control for fuel oil blending, toxic-gas service. Operating on a 3 to 30 
psig signal, it is useful for selecting. di 

asphalt cutback | verting, piloting, or cycling. G. W. Dahl 

Co.,. Inc. CIRCLE NO. 313 





VISCOMPARATOR 
Flow Transducers 


New flow transducers have ranges 

of 0 to 0.5 through 0 to 200 gpm. Fon 

SAMPLE telemetering Systems, a signal condi 

INSTRUMENT 4 Fy -Ye):}= tioning amplifier can be incorporated 

in the transducer, providing a 5-volt 

AIR full-scale output. Mechanically simple, 

the transducer has no rotating parts, 

no bearings. and no hinge action 

PROCESS a Standard Controls, Inc NO. 314 
PROBE 





Hypodermic-Needle Thermistor 


REFERENCE SAMPLE | \ 27-gage hypodermic needle, made of stainless steel and 

OF DESIRED PRODUCT having a diameter of 0.022”, will accommodate a variety of 

IN THERMOWELL different thermistors in its use as a fast time-constant temper 

ature probe. Fenwal Electronics, Inc CIRCLE NO. 315 

DILUENT - 


CONTROL . : 
VALVE Tri-Axial Accelerometer 


Potentiometer-type tri-axial accelerom 
eter provides high-level signals propor- 
tional to the component accelerations 
along mutually perpendicular axes. It 
combines a short mass deflection for high 


The Bendix Viscomparator* is a highly efficient natural frequency with a new potentiom 
eter multiplying device to provide ex 


blending process control instrument. It provides 
: cellent accuracy and resolution. Bourns, 
continuous and accurate measurement and control ; Sen cog aaa 
“smear oe ” : x Incorporated. CIRCLE NO. 316 
of liquids to assure specification viscosity. 
A computer and control unit receive signal infor- 
mation from probes in the reference sample and 
the process sample. A recorder supplies visual indi- | Electrical Pressure Gage 
cation of viscosity agreement. When difference 
signals are received, the control unit automatically 
provides proportional, reset, and rate action to 
effect the desired control of the process variable. 
Temperature compensation is built into the ‘dl , sel 
. Viscomparator’s design. The sensing element is ee ee eee eee ee 
ir ° as . , stands tremendous shock and vibra 
rugged—withstanding up to 650°F. and 1,000 psi. cay 8 
Se ah i i ; | tion without damage. For remote 
The Viscomparator is ideally suited to fuel oil ; sree sla ad 
ble 1i y as shalt cutback and similar etroleum measurement, alarm, or contro of ; ; 
ylenc ing, spnd ; 9 4 ‘ - I pressure in the range of 0-2500 psig. Hastings-Raydist, Inc 
processing operations. With a Viscomparator CIRCLE NO. 317 
Multipoint Unit, additional probes may be used 
for multiple-operation control. 
For complete information about this precise 
viscosity control system, write Dept. K11. Electromagnetic Pickup 


*TRADEMARK 





Operating on the noble-metal-com 
pensated thermopile principle, this 
electrical pressure gage uses an ex- 
tremely small transducer that responds 


Designed for use’ with 
company’s turbine flow sens- 
. ° ° Di oa ors, this electromagnetic 
Cincinnati 1v1sion : + | pickup also can be used sep 
3130 WASSON ROAD, CINCINNATI, OHIO : arately as a magnetic motion 
pickup in tachometer appli 
cations. An integral transis- 
torized amplifier provides a 
resultant voltage gain of 15:1 with a power gain of 100:1. 
CIRCLE NO. 318 


Export Sales and Service: Bendix International Division, 
205 East 42nd Street, New York 17, New York 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 
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You must know BOTH* 
to get maximum combustion efficiency! 


How much money is going up the flue in 
unburned fuel losses? Is too much air result- 
ing in excessive heat losses? 

You must know both facts—simultaneously 
—to get optimum combustion. No instrument 
that measures only one of these interdepend- 
ent factors can give you the full information 


y 


you need. 

Bailey offers a choice of two direct ways 
to maintain a continuous and simultaneous 
double check on these factors that determine 
combustion efficiency. The portable, light- 
me | * EXCESS | weight Bailey HEAT PROVER Analyzer indi- 
* UNBURNED ~“ AIR 2 cates both; the Bailey Oxygen-C ombustibles 

GAS | Loss E Analyzer-Recorder records both on a single 

LOSS a chart. Both instruments measure excess air, 

an regardless of fuel or fuels being burned, and 
per cent of combustibles in flue gas. 

Either of these Bailey instruments can save 
you far more than their cost in spotlighting 
combustion inefficiencies. Ask your Bailey 
engineer or write for product specifications. 


HEAT LOST IN FLUE GASES 





ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 





TOTAL AIR—PER CENT 


2 DIRECT WAYS 
to measure both combustibles 
and oxygen simultaneously 


PORTABLE INDICATOR — Self-contained, 
lightweight, Bailey HEAT PROVER Analyzer 
enables quick, easy check on combustion con- 
ditions. Dual range dials for greater accuracy 


and readability. 


PERMANENT RECORDER — Bailey Oxygen- 
Combustibles Analyzer-Recorder coordinates 
both records on one chart... is designed for 
permanent installation...helps maintain 


optimum ratio continuously. 


* Unburned gas loss and excess air loss. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD «+ CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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Hot-Gas Valve 

Leak-proof, hot-gas ballistic valve offers 
ultimate reliability and flight safety in 
controlling pressure build-up and burn 
ing rate of solid propellants. It operates 
under environmental conditions of ex 
treme temperature, shock, vibration, and 
long storage time at high humidity 


Marotta Valve Corp CIRCLE NO. 319 


inexpensive Simulator 


\ digital recording simulator, costing less than $1,000, pro- 
vides a complete analysis of any digital drum, disk, and tape 
recording system at frequencies up to 600 kc. It contains a 
calibrated playback amplifier for any sensitivity down to 10 


microvolts. General Instruments Corp. CIRCLE NO. 320 


Digital Plotter 


Low-cost digital plotter provides im 
proved accuracy and speed for convert 
ing data from any digital computer sys 
tem to graphic displays of engineering 
tests and problem solutions. It accepts 
analog and digital inputs, provides ac 
curacies to 0.175% of full scale, and plots 
up to 80 points/minute. Electronic As 
CIRCLE NO. 321 


sociates, Inc 


for mV and temperature measurements 


Reliable Vibration Analyzer 


{vibration signal ana- 
lyzer and portable balancer, 
incorporating modular con- 
struction and_ transistorized 
circuitry for reliable opera- 
tion and low power con- 
sumption, is designed for 
the study and analysis of 
vibration sources in machin- 
ery, buildings, and pipelines. 
Complete unit, including 
stroboscopic light, may be 
operated on an internal battery or a standard 110-volt supply. 
Instrument easily adapts to any type transducer. RayData Corp 


CIRCLE NO. 322 


Tiny Drive Belt 


Tiny positive-drive, cogged belts, in all sizes, are bringing 
new concepts to the design of small machinery and instruments 
by eliminating gear drives and simplifying manufacturing. belts 
are fabricated over a “carcass” of tough fabric strands. Goodyeai 
Tire & Rubber Co CIRCLE NO. 3253 


Locates Malfunctions 


“Static Fault Finder’ automatically in 
dictates location of faults and malfunc 
tions in electrical control equipment. It 
features static magnetic-type switching 
and memory-type operation. Because of 
memory feature, each lamp remains 
lighted until manually reset, even though Y 
fault has been cleared. Clark Controller » 
Company. CIRCLE NO. 324 


automatic potentiometer recorder 


type PR 2210 


laboratory accuracy in an industrial 
instrument 


switcheable measuring ranges in a single 
unit 


4 chart-speed finger-tip operation 

all parts easily accessible 

ample room provided for incorporation of 
supplementary gear 

simple and sturdy construction 

reliable performance even-under the most 
severe conditions 

available: also with two-position or 
proportional control or for recording of 
up to 12 measuring points 











U.S.A.: Philips Electronics Inc., Instrument Division, 750, South Fulton Ave., MOUNT VERNON N.Y. 
Canada: Philips Electronics Ltd., 116 Vanderhoof Ave., TORONTO - Ontario 
Overseas inquiries: N.V. Philips’ Gloeilampenfabrieken - Eindhoven - Holland 
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Taylor TRANSCOPE Differential Pressure 
Transmitter with Barton Meter Body 


The new Taylor 210T DP Transmitter 
features a big 1134"’-long scale that 
can be read up to 35 ft. away. A low- 
cost, motion-balance pneumatic 
transmitter, its transmitted signal is 
accurate within 42% of the input 
signal. Threshold sensitivity is 0.1%. Indication is 
within + 1% of full scale. Weatherproof case has spe- 
cial baked epoxy resin finish on die-cast aluminum. 
Measures only 7” x 9”’ x 4”. Housing is split diagonal- 
ly to make adjustments easily accessible. Single-pack- 
age pneumatics and encapsulated movement are easily 


removed and replaced for on-the-job maintenance. 


The Barton Meter Body is an accu- 
rate and reliable aneroid sensing 
element, designed to measure 
differential pressure under the 
most severe operating condi- 
tions. Liquid-filled rupture-proof 
bellows provides built-in over- 
range protection. Differential ranges are available from 
0-20” water to 50 psi. Housing materials include Cast 
Aluminum, Forged Steel, Forged 316 Stainless Steel, 
Forged Alloy Steel 4140 and Forged Type 329 Stain- 
less Steel. Safe working pressures range from 1000 to 
6000 psi. 


Ask your Taylor Field Engineer, or write for Bulletin 98385. 


Taylor Instrument Companies, Rochester, N. Y., or Toronto, Ontario. 


Taylor Lnslruments MEAN ACCURACY FIRST 
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YOU CAN 





in Pounds, 
Gallons or 
Inches 


With the King-Gage you see at a glance the 
weight, volume or depth of liquid in any storage 
or processing vessel—on the spot or hundreds 
of feet away—with none of the hazards, delays 
or uncertainties of measuring by stick or tape. 
In man-hour savings alone, these gages often pay 
for themselves in 6 to 12 months. 

The King-Gage has the inherent accuracy of 
a U-tube—works as a frictionless balance, with 
no wearing parts. Its dependability has been 
proven by 33 years’ service, in every industry 
and on ships of the U. S. Navy. 

And LOCAL SERVICE is provided. There’s 
a King-Gage distributor near you, factory- 
trained to give installation and maintenance 
service when you need it. 

Thus, for measuring bulk liquids of any kind 
—to guard against shortages, errors in receipts 
and deliveries, losses in processing, and in- 
accuracy when charging tanks for formulating 

—it pays to use the King-Gage. CATALOG 
1010 gives further facts and shows many ap- 
plications. May we send you a copy? 


matin KING ENGINEERING CORP. 


3209 S. State St. Ann Arbor, Mich. 


LIQUID LEVEL GAGES, MANOMETERS, ACCESSORIES-SINCE 1937 
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Digital pH Meter 


Automatic,  self-balancing, line 
operated pH meter provides 4-digit 
readout. Line fluctuations of up to 
10% do not affect accuracy. Any 
tvpe of electrode can be accommo- 
dated. For redox reactions, a milli 
volt scale is provided. Accuracy is 
0.02 pH unit. External recorder may 
be plugged into meter for continu 
ous monitoring. Polarad Electronics 
Corporation CIRCLE NO. 325 





Digital Setpoint 


Digital-setpoint controller affords close: 
accuracy in temperature (or other millivolt 
source) control systems. By adjusting the 3 
digit, 1000-part dial, the control point can 
be set in increments as small as 42 Null 
balance circuit provides better than 14° sen 
sitivity with most thermocouples. West In 


strument Corp. CIRCLE NO. 326 


Image Converter Camera 


Described as the only complete diagnostic tool for instrumen 
tation of high-speed luminous transients, the image converter 
camera is capable of taking framed photographs at exposure 
times varying from 3 millimicroseconds to 200 millimicroseconds 
Streak photographs may be taken at writing speeds of 4 to 1,000 
millimeters per microsecond. Optical image is converted to an 
electron image, permitting electronic shuttering, light ampli- 
fication, and image deflection. Space Technology Laboratories, 
Incorporated CIRCLE NO. 327 


Radiation Pyrometer 


Radiation pyrometer measures tem 
peratures up to 4000°F in’ industrial 
heating furnaces, glass tanks, open hearth 
furnaces, and rotary kilns. Accuracy is 
within +1% of temperature span. High 
signal output of 60 mv at 2200°F permits 
use of an a-c receiver/recorder. Bailey 


Meter Co CIRCLE NO. 328 


Non-Contact Temperature Control 


Radiation thermom- 
eter automatically 
measures and controls 
temperature without 
contact. Operating 
temperature range is 
from 210 to 3300°F. 
Response time is 0.3 
second. Applications 
include assembly-line 
production, industrial 
testing, quality con- 
trol, and process con- 
trol systems. Radiation 
Electronics Co. 

CIRCLE NO. 329 





Free Calculator 


Pocket-size graphic calculator is de- 
signed to provide convenient means of 
determining megohms/pound and cost/ 
megohm of enameled 800-ohm_nickel- 
chromium and 815-ohm iron-chromium- 
aluminum precision resistor wire. It cov- 
ers wire sizes ranging from 0.0031” to 
0.0004” diameter. Available at no charge. 
Hoskins Mfg. Co. CIRCLE NO. 330 





















































Sensitivity 


A low-cost differential-pressure switch 
can operate from differential pressures 
as low as 0.15” water, with ranges up to 
80” water. Applications include cooling- 
coil defrost control, dust collection sys- 
tems, air filters, and air-curtain systems. 
F. W. Dwyer Mfg. Co. CIRCLE NO. 331 


Now... heat-sensitive chart papers 
specially designed for high stylus 
speeds...sustained recordings... 
temperature and humidity extremes... 


Nashua’s new Heatrace* 
Chart Papers 


Nashua Corporation’s new Heatrace Chart Papers 
can help bring out the dest in your hot stylus record- 
ers! These new chart papers offer you important 
advantages over conventional papers: 


Super-sensitivity to heat — Heatrace’s patented coat- 


Reliable Conductivity Controller 


A conductivity controller that uses magnetic amplification 
provides extreme reliability and freedom from maintenance. 
Ihe magamp precludes the use of sensitive relays, avoids prob- 
lems of drift on aging, and the need for tube replacement. 
Industrial Instruments, Inc CIRCLE NO. 332 


250 Impulses/Second 
Consisting of three prin- 
cipal stages (a dekatron 
tube, a transistorized pulse 


shaper-amplifier, and a to- 
talizing counter), a new 
high-speed counting unit 
handles 250 impulses per 
second. The unusually 
compact unit, suitable for 
flush mounting, requires 


only about 16.5 watts at 110 volts single phase. Landis & Gyr, Inc. 


CIRCLE NO. 333 


Speedy Spectrophotometer 


A low-cost infrared spectrophotome- 
ter, used for analysis of organic com- 
pounds, provides automatic recorded 
spectra in *4 the time previously re- 
quired. Whereas previous models re- 
quired 12 minutes per scan, the new 
model makes possible a complete 2.5 to 
15 micron scan in three minutes, Per- 
kin-Elmer Corp. CIRCLE NO. 334 


Measures Magnetic Intensity 


\ modular station magnetometer, operat- 
ing on a proton free precession principle, 
measures absolute value of the earth’s total 
magnetic intensity. For use in the laboratory, 
on oceanographic ships, and as an observa- 
tory standard, it measures cycles whose pe- 
riods range from 3 to 60 seconds. Range is 
from 14,600 to 105,000 gammas; and the sys- 
tem operates on 50/60 cycles. Varian Associ- 
ates. CIRCLE NO. 335 


ing activates instanianeously ... gives a sharply 
defined trace at high spot velocities, and with less 
stylus pressure. 

Precise recordings — Heatrace’s accuracy of line in 
the machine direction is better than +0.3%. Spool 
ing is controlled, too. Recording is uniform, accurate. 


Water-resistant coating — Heatrace is unaffected by 
moisture .. . does not turn gray. Extremely stable... 
does not deteriorate...can be stored indefinitely 
from —20°F to 160°F. 

Nashua’s new Heatrace Chart Papers are available 


in three basic types for industrial and medical appli- 
cations. Write today for more information. 





New from Nashua...an electro-sensitive 
chart paper... Electrace* 


New Electrace chart papers are designed for record- 
ing instruments that trace events or actions through 
electric impulses. This superior voltage-marking chart 
paper offers instantaneous response ... high resolution 

. retrofit . . . long stylus life ... other important 
advantages. Write for full details. 
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Chart Paper Division, Nashua, New Hampshire 
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SENSITIVE RESEARCH 
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FLUXMETERS 


Portable, .5% accurate DC flux- 
meters provide a simplified 
method for the rapid measure- 
ment of magnetic flux density 
4 and magnetic field strength 


The fluxmeter is a zero torque 
movement with indications 
based on fiux linkage changes 
in an external search coil. De- 
flection is proportional to total 
quantity of charge moved 
through coil and the instrument 
may therefore be applied as an 
integrator. Basic sensitivity is 
10,000 maxwells per division 
for a 1 turn search coil. Sensi- 
tivity is proportional to number 
of turns on the search coil. 
Model FM (Ranges: x1/x3/x10/ 
x30/x100) Price $310.00 
Model FS (Single range) 
Price $215.00 


TEST SETS 


Model MAT does magnetic test- 
ing in conformance with meth- 
ods prescribed by the ASTM. 
Specifically designed for 1) the 
determination of magnetization 
curves and hysteresis loops; 2) 
measurement of core loss using 
Epstein specimens, ring cores 
or E and | cores; 3) measure- 
ment of DC flux density or mag- 
netic field strength; 4) measure- 
ment of AC permeability. 
Price $2,775.00 
Model COL provides the user 
with a high accuracy method of 
measuring AC core loss and ex- 
citing current. Price $1,675.00 


SENSITIVE 


RESEARCH 
INSTRUMENT CORPORATION 


NEW ROCHELLE, N.Y 
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Daystrom/Weston Ralph _  L. 
Shapcott, (photo), Philadelphia Sec- 
tion, has been named director of 
manufacturing and assistant general 
New York Section 
member James W. Harte, Jr.(photo), 
has been promoted to service divi- 
sion manager. 
. heading 
Chief 


Statham Instruments . 
the Electronics Division as 
engineer is R. S. Bowditch. 


Compo Shoe Machinery Corp... . 
District I Vice President, Nelson 
Gildersleeve, has joined the Walt- 
ham, Massachusetts firm as market- 
ing manager. He was formerly asso- 
ciated with Royal McBee Corp. 


Philco .. . Delaware Valley Section 
member C. R. Lambert has been ap- 
pointed chief engineer, Computer 
Division. 


C. Schwarzier H. O. Ehrisman 
Foxboro Co Foxboro Co 


2) 


Foxboro ... vice president of a new 
marketing division is C. Schwarzler 
(photo), who will be responsible 
for planning and directing the de- 
velopment of new market areas and 
disseminating the firm’s instrument 
engineering information throughout 
the world ... H. O, Ehrisman (pho- 
to}, Boston Section. has been ap- 
pointed vice president and U.S. gen- 
eral sales manager... V. V. Tivy 
(photo), New Jersey Section mem- 
ber, has been named director of 
engineering in addition to his pres- 
ent post as head of the company’s 
systems engineering division. 


Allegany Instrument Co. ... ISA 
man James E. Starr, formerly of 
Budd Instruments Div., has joined 
the firm to direct research primarily 
on transducers, related electronics 
and strain gages. 


Alpha-Tronics . . . the new corpora- 
tion, an initial venture of a space 
age investment company, was 
formed recently by Hugh F. Colvin, 
Los Angeles Section member and 
Clifford D. Cooper. The company 
will do research and development 
work in solid state power supplies 
for military and commercial appli- 
cations. 


Ralph L. Shapcott 


James W. Harte, Jr. 
[ Daystrom/Weston 


Daystrom/Weston 
Performance Measurements... new 
vice president-marketing is D. R. 
MacNaughton, (photo), New Jersey 
Section member. 


Auerbach Electronics . . . Isaae L. 
Auerbach, president and technical 
director, and senior ISA member, 
was cited recently by IRE in a spe- 
cial award for his “personal con- 
tributions, stimulation and leader- 
ship in the international exchange 
of information in the electronic com- 
puter field”. The award was pre- 
sented by IRE’s Philadelphia Sec- 
tion in recognition of his many 
services in the advancement of the 
information processing sciences both 
here and abroad. 


Texas Instruments... new manager 
of marketing techniques in central 
staff marketing is Jay G. McKie, 
who will assist all product division 
marketing departments in develop- 
ing new marketing methods and 
techniques. 


Adcole Corp. . . . Dr. Maurice A. 
Meyer, Boston Section man and 
well- known Doppler navigation pi- 
oneer, has been named vice presi- 
dent. Dr. Meyer, formerly with Lab- 
oratory for Electronics, was chiefly 
responsible for the design and de- 
velopment of the APN-78, APN-105, 
APN-116 and APN-119, 


D. R. MacNaughton 
Performance 
Measurements 

Hewlett-Packard . .. a new division 
for engineering and manufacturing 
oscilloscopes will be managed by 
Santa Clara Valley Section man; 
Cortlandt Van Rensselaer. 

(Please Turn to Page 98) 


Vv. V. Tivy 
Foxboro Co 





Make speedier checks of recorders, control- 
lers and base or noble metal thermocouples 
in industrial plants with the new three-dial 
8686 Portable Millivolt Potentiometer. Fea- 
tures such as a central reading window ... 
where measured values appear as a row of 
digits with a scale interpolation ... simplify 
calibration of thermocouples and test meas- 
urements. The 8686 Potentiometer has: a 
wide operating range of —10.0 to +100.1 
mv and +1010 to +1020 mv for standard 
cell calibration; and a high accuracy of 
+(0.05% of reading +3uv) without refer- 
ence junction compensation, +(0.05% of 
reading + 6 nv) with ref. jct. comp. Write 
for Data Sheet E-33(1A). 


8686 Millivolt 

Potentiometer 
8690 Millivoit 
Potentiometer 


Fast, accurate in-plant check- 
ing of thermocouples, record- 
ers and controllers is expe- 
dited by the new 8690 Port- 
able Millivolt Potentiometer. 
Design features such as “In- 
line Readout”, which permit 
measured values to be read in 
digits with a scale interpola- 
tion, accelerate temperature 
measurements. The 8690 pro- 
vides a wide range of —11.0 to 
+101.0 mv which eliminates 
input reversals; an accuracy 


instruments from the of +(0.05% of reading + 20 
uv) without reference junc- 


tion compensation, + (0.05% 
of reading + 40 uv) with 
ref. jct. comp. Write for Data 


CONVENIENCE-STYLED seater eitaisi 
L&N LINE... 


4 time-saving 


8692 and 8693 
Temperature 
Potentiometers 


If you want to make a variety f 


of temperature measurments 
quickly with one flexible 
instrument, investigate the 
new time-saving 8692 Single- 
Range or 8693 Double-Range 
Temperature Potentiometers. 
Available in any of 24 inter- 
changeable temperature and 
millivolt ranges, these instru- 
ments read directly in degrees 
F or C on a scale 27%” long. 
Convenience features include: 
simplified range changes... 
only a screwdriver is needed 
to change a circuit panel, 
scale and binding post studs; 
automatic reference junction 
compensation . . . reference 
coil, built into circuit panel, 
compensates for thermocouple 
being used; accuracy ... 
+0.2% of range. Write for 
Data Sheet ND42-33(1A). 


Need a fast-operating, high-sensitivity, 
high-quality null indicator for use in re- 
search, testing and production checking? 
Here’s a new 9834 Guarded D-C Null Detec- 
tor having a short period of less than two 
seconds for source resistances up to 1000 
ohms, increasing to 4 seconds at 100,000 
ohms . . . ideal for measurements with 
guarded or unguarded potentiometers and 
bridges. Of rugged construction, this port- 
able, line-operated detector provides nu- 
merous convenience features which include 
four degrees of sensitivity, with a basic 
sensitivity of 0.2 uv/mm (0.3 uv/scale div.), 
and a noise level of less than +0.1 pv. 
Write for Data Sheet ED7(2). 


T 
LEEDS IN NORTHRUP 


4929 Stenton Ave., i ' ; 
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Herbert |. Chambers 
Consolidated 
Electrodynamics 


Ernest A. Capelle 
aylor Instrument Cos 


Taylor Instrument Companies . . 
Ernest A. Capelle (photo), past pres- 
ident of the Washington Section, has 
been appointed manager of govern- 
ment sales. 


Consolidated Electrodynamics 

Los Angeles Section member Her- 
bert I. Chambers (photo), is the di- 
rector of engineering for the new 
Data Recorders Division. 8. R. Wy- 
zenbeek, Los Angeles Section, was 
named manager of marketing op- 
erations of the Data Processing Di- 
vision of CEC. 


Voltron Products... new sales man- 
ager for the Pasadena firm is Jack 
Krebs, formerly in charge of sales 
for Technical Products Co., Instru- 
ment Division. 


Raymond 
County Section 


Robertshaw-Fulton 
H. Heller, Orange 
member, and general manager of 
Robertshaw - Fulton’s Aeronautical 
and Instrument Division, has been 
elected an assistant vice president 
of the corporation Turner & 
Co. has been designated the new 
sales representative for the Fulton 
Sylphon Div. with Henry D. Turner, 
New Orleans Section member, head- 
ing up the new sales office. . . . St. 
Louis Section man, John P. Balke 
has been appointed district sales 
manager for the Division. 


Beckman Instruments a new 
sales office in St. Louis has been as- 
signed to sales engineers, Edward J. 
Klein and St. Louis Section member 
4ack Weir. Klein will be responsible 
for sales of scientific instruments, 
Weir for process instrument sales. 


Information Systems general 
sales manager of I.S.I.’s Panellit Di- 
vision is ISA man Archer Wom- 
bacher. 


NASA ... Dr. Frank T. McClure, 
chairman of the Research Center at 
the Johns Hopkins University Ap- 
plied Physics Lab., was presented 
an award of $3,000 by T. Keith Glen- 
nan, NASA Administrator, for his 
invention of a Satellite Doppler Nav- 
igation System. This was the first 
award made under the invention 
award authority of the Space Act of 
1958. Dr. McClure’s invention be- 
came the basis of the Navy Depart- 
ment’s navigational satellite pro- 
gram, Project Transit. 

















NEW ISA PINS 
NOW AVAILABLE 


Attractively designed pins sig- 
nify various grades of member- 
ship in ISA 
SENIOR 
FELLOW 


MEMBER 


Let your associates (and your 
boss) know you're a member of 
ISA, the only society devoted to 
furthering instrumentation 


These handsome pins are gold- 
plated with white center .. . out- 
er edge either red, blue or gold 

clip easily to lapel. 


or, as a tie clasp with chain 
(in gold only). 


» 
| © Please send me ISA pin for $2.00 


| © Blue 1 Red 1 Gold 
ie Please send me ISA tie tack for | 


| $3.00 
| C) Blue 1) Red 0 Gold | 
l 


| [] Please send me ISA tie clasp with 
| chain for $3.00. 
| 

| 
| 


(State) 


| (1) | enclose check [J 


| 
money order 


Section 


; Grade 


| INSTRUMENT SOCIETY of AMERICA | 
| 313 Sixth Avenue, Pittsburgh 22, Pa. ! 
' 








4 NEW BOOKS 


Scandinavian Research Guide (Di- 
rectory of Research Institutions 
within Technology and Sciences 
Exclusive of Life Sciences); Vol. 
I, 687 pp., $10; Vol. II, 486 pp., $10. 
Published by Scandinavian Coun- 
cil for Applied Research. (Order 
from: Office of Documentation, 
National Academy of Sciences- 
National Research Council, 2101 
Constitution Ave., Washington 25, 
D.C.) 


Magnetic Tape Instrumentation; Go- 
mer L. Davies; 263 pp., $8.50. (Or- 
der from McGraw-Hill Book Co., 
330 West 42nd St., New York 36, 
New York) 


Advances in Pelarography (Proceed- 
ings of 2nd International Con- 
gress, Cambridge, England); Ed- 
itor: I. S. Longmuir; 1200 pp., $45. 
(Order from Pergamon Press, 122 
East 55th St., New York 22, N.Y.) 


Time - Harmonic Electromagnetic 
Fields; Roger F. Harrington; 480 
pp., $13.50. (Order from McGraw- 
Hill Book Co., 330 West 42nd St., 
New York 36, N.Y.) 


Thermodynamics (2nd Edition); G. 
N. Lewis and M. Randall; Revised 
by K. S. Pitzer and L. Brewer; 723 
pp., $12.50. (Order from McGraw- 
Hill Book Co., 330 West 42nd St., 
New York 36, N.Y.) 


Dictionary of Mechanical Engineer- 
ing; Alfred Del Vecchio; 346 pp., 
$6.00. (Order from: Philosophical 
Library, 15 East 40th St., New 
York 16, N.Y.) 


High-Frequency Magnetic Materials, 
Their Characteristics & Principal 
Applications; W. J. Polydoroff; 220 
pp., $9.00. (Order from John Wiley 
& Sons, 440 Fourth Ave., New 
York 16, N.Y.) 


Modern Physics for the Engineer, 
(2nd Series); Editors: L. N. Rid- 
enour and W. A. Nierenberg; 383 
pp., $9.50. (Order from: McGraw- 
Hill Book Co., 330 West 42nd St., 
New York 36, N.Y.) 


Essentials of Dielectromagnetic En- 
gineering; H. M. Schlicke; 242 pp., 
$9.50. (Order from John Wiley & 
Sons, 440 Fourth Ave., New York 
16, N.Y.) 


Handbook of Noise Measurement; 
Dr. A. P. G. Peterson and E. E. 
Gross; 136 pp., $1. (Order from 
General Radio Co., West Concord, 
Mass. ) 


Motion and Time Study, Principles 
and Practices (3rd Edition); Mar- 
vin E. Mundel; 690 pp., $11.95. 
(Order from Prentice-Hall, 70 
Fifth Ave., New York 11, N.Y.) 


Cut rotameter costs 
without cutting quality... 
New Wal Varea-meter 


NOW you can get accuracy and all- 
around versatility in a line of rotameters 
that matches or outperforms others 
You'll save on initial cost, on the cost 
of rotameter operation. 


They're the new Wallace & Tiernan Varea- 
meters with economy stemming from a 
fresh design approach. Critically tested 
new float shapes allow efficient use of 
the Varea-meter’s increased tube taper 
rate. 


The high-efficiency 
float and increased 
tube diameter give 
you greater through- 
put, greater capacity 
for a given tube 
size. Thus, for mea- 
suring liquids up to 
310 gpm water or 
gases up to 1300 
scfm air, you can 
specify a smaller- 
than-usual meter, 
which costs less. 
And you get a use- 
able kind of versa- 
tility in operation. 
The Varea-meter 
gives you minimum 
pressure loss across 
the float, greater ca- 
pacity for a given 
meter size, and a 
wider choice of tube- 
float combinations. 


W&T Varea-meters come in sizes and ar- 


rangements to fit any need; conform to 


ISA Recommended Practice. 


For more information, 
write Dept. V-3.50 














WALLACE & TIERNAN INC. 
25 MAIN STREET, BELLEVILLE 93, NEW JERSEY 
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new literature 





Static Response Accelerometer 


New, natural quartz crystal accelerom- 
eter features high precision, fast response, 
static calibration, no zero shift. Construc- 
tion, accessories, included in data sheet 
Kistler Instrument Corp. 

CIRCLE NO. 401 


Telemetering Equipment 


New bulletin presents the basics of 
transmitter and receiver operation in a 
time-duration impulse system; describes 
Chronoflo transmitters, receivers, acces- 
sories. Brief listing of differential pro 
ducers and applications, B-I-F Industries 

CIRCLE NO. 402 


Hydrogen Purifiers 


Economical, purifiers 
produce ultra-pure hydrogen from impure 
hydrogen sources in ml/min or ft®/hr 
quantities. Unit uses palladium-silver 
alloy for hydrogen diffusion. Milton Roy 
CIRCLE NO. 403 


easy -Lo-operate 


Company 


Liquid Level Gage 


Operation and unique features of elec- 
trically powered liquid level tank gage, 
calibrated to 1/16 in., is discussed in new 
bulletin. Gage’s electric power drive elim 
inates errors due to friction; displace1 
eliminates float problems. Vapor Recov 


ery Systems CIRCLE NO. 404 


Computer Format Recorder 


Comprehensive 8-page brochure details 
how new recorder, when used with digital 
output data gathering system, automatic- 
ally processes continuous data into gapped 
computer format magnetic tape; elimi 
nates need for hand-coding of analog test 
data for computer processing. Epsco Sys 
CIRCLE NO. 405 


tems/Epsco 


Measuring Instruments 


New illustrated catalog describes high 
voltage dielectric strength test sets; meg 
ohmmeters; testers for ground resistance 
and corrosion control engineering; phase 
sequence indicators, portable kilovolt 
meters. Contains section on automated 
testing of electric components, cables, 
switchgear, and circuits. Associated Re- 


CIRCLE NO. 406 


search 


100 ISA Journal 


D-C Power Supply 


Data sheet describes latest d-c power 
supply which replaces battery as power 
source for thermistor or hot-wire gas 
chromatographic detectors. Specs, chroma- 
togram included. F & M Scientific 


CIRCLE NO. 407 


Combustion Indicator 


An &-page illustrated booklet describes 
continuous combustion indicator which 
indicates changes in flame 
variations in 


accurately 

characteristics caused by 

air/gas mixture. Typical uses, specs, per- 

formance curves included. Selas Corp 
CIRCLE NO. 408 


Simulation 


Latest advances in computer technology 
and equipment, contained in 20-page 
illustrated brochure, include report on 
hybrid computer, history of company, re 
view of company projects. Computer Sys- 


tems, Inc CIRCLE NO. 409 


Card Reader 


CR-201 Card Reader, contained in data 
sheet A43, transports IBM or similar 
punched cards from card hopper, past two 
read stations into card stacker at speed 
of 30 cards/minute. Three modes of op 
eration available. Photographs, specs in 
cluded. Datex Corp CIRCLE NO. 410 


Temperature Controls 


Brief specs are listed for company line 
of heavy, standard-duty, and miniature 
series, pneumatic temperature ‘controls, 
couple switch assembly and mounting 
equipment; differential expansion type, 
electric or pneumatic for all temperatures 
sub-zero to 2000°F. Burling Instrument 


Company CIRCLE NO. 411 


Analyzer 


Analytical instrument for 
analyses, process control, and research 
studies is featured in new 6-page booklet 
Study of physical phenomena: wetting. 
crystallinity, phase transitions via mag 
netic-resonance-of-nuclei techniques, chan 
acteristics, applications, charts included 
Ridgefield Instrument Schlumberge1 
Corp CIRCLE NO. 412 


production 


Safety Enclosures 


A 32-page catalog features company’s 
CBR systems, controlled atmosphere sys 
tems, vacuum boxes, dust free and other 
special enclosures. Specs, illustrations in 
cluded. Kewaunee Scientific Equipment 

CIRCLE NO. 413 


Industrial Counters 


New 8-page catalog presents all count 
ing instruments needed to meet ordinary 
industrial requirements; models are de 
partmentalized according to acwuating 
methods: stroke, revolution, electric, pre 
determined and lineal. Durant Mfg. Co 

CIRCLE NO. 414 


T/C & Pressure Probes 


New 60-page catalog contains complet 
specs, details, prices on thermocouples, 
pressure probes, allied components; con 
tains unique “simple-to-order” format for 
easy buying reference. Advanced Dynam 
ics CIRCLE NO. 415 


Servomotors 


Data file on servomotors provides elec 
tric, mechanical, performance data on 
wide range of standard and BuOrd Mark 
series types; describes size 11, 15, 18 mo 
tors; data on modified and special de 
signs for particular user specs included 
Rotating Components, Inc NO. 416 


Controllers & Indicators 


An 8-page brochure describes com 
pany’s new “500” line temperature con- 
trollers and indicators with details on 5 
models, brief description of other instru 
ments offering thermistor sensing. Specs 
illustrations, unit combinations for multi 
point control or monitoring included 
Fenwal Inc CIRCLE NO. 417 


Pressure Transducers 


A 4-page illustrated brochure describes 
6 different versions of TP-200 pressure 
transducers for measuring absolute, gage, 
or differential pressures of corrosive/non- 
corrosive gases, liquids with static/dy 
namic inputs in ranges 0-5 to 0-500 psi 
full scale. Photos, outline drawings, cut 
away views included. Fairchild Controls 


Corp. CIRCLE NO. 418 





PHOTOVOLT = 2c24d SINGLE & DOUBLE 

MIRROR-MONOCHROMATORS 

LINE-OPERATED ‘ 
SUPER-SENSITIVE ELECTRONIC 


Mul TIPLIER -PHOTOME TER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


a 


MOD. 520-M 


With exchangeable prisms for the visible, 
Witigehalel ii Malahicelacte MeiacluMeyseemulliiiiliagelatmse 
20 microns 


Write for Bulletin #360 to rite for Bulletin = 980 ¢ 
PHOTOVOLT Corporation PHOTOVOLT Cor 
1115 Broadway New York 10, N. Y. 1115 Broadway ‘New 
CIRCLE NO. 100 ON PAGE 110 CIRCLE NO. 101 ON PAGE 110 








Indicator- Recorder Indicator- Controller 


TABER TELEDYNE’ SYSTEMS 


For Electrical Measurement of PRESSURES, 
actuate indicators, recorders and controllers 


Because the TELEDYNE can be DIRECTLY cable-connected to the TABER 
ay ordkeg ond aie f time cory) Ay ht. Ne 
away, it your best choice for measuring all gas iquid pressures. 
oe oe ogy ea is required as the Taber Indicator has its own pre-amplifier 
. In addition, (1) Teledyne has an easy clean-out 
cavity feat 2) “handles extremely corrosive media such as fuming NITRIC 
A and Fi FLUORINE, 3) Bonded Strain Gage construction makes it 











relatively insensitive to vibration or shock, (4) has jeg t Ripe erdlaes 
tection at no extra cost. Repeatability Oe aa A ieeenesle 
Wioeond respo' 


yeah Ambient Temperature — 100° to + 275° nse, 
to 5,000 PSIG on Model 206 illustrated. Pressure ranges 
up to eg PSIG G and PSIA on other models. Write for Illustresed 


Literature. 
Write for com- 


Write for //lustrated Literature plete line folder 
TABER INSTRUMENT CORPORATION of miniature 


i. “Where the Accent is on Accuracy & Feeliability” amplifiers 
s 











ection 241 107 Goundry St North Tonawanda, N.Y 
Telephone: NX 3-8900 . TWX-TON 277 
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new literature 





Annunciators 


New illustrated catalog on annunciators 
for all types of applications, contains 
specs, photographs, block diagrams and 
schematics. Electro-Devices Inc. NO. 419 


Strain-Gage Recording 


\ 4-page application note describes 
typical strain-gage circuits, presents de- 
tailed description of 3 general methods of 
coupling strain gages to company record 
ers: direct measurement of bridge output 
voltage, common d-c power supply for 
bridge and recorder, and a-c strain-gage 


excitation. F. L. Moseley Co NO. 420 


Computer Program Reports 


Reports on 2 electricity distribution 
programs for company’s electronic digital 
computer describe one program for rapid 
solution of electric distribution radial 
circuit voltage drop, loss, fault current 
calculations; another program for flows 
and voltages at all busses and lines in an 
electrical network. Bendix/Computer Div. 


pH Meters 


Features, applications, specs of two 
company model pH meters are reported in 
new bulletin: Model G for research anal- 
yses, routine pH, millivolt determinations, 
quality control applications; Model GS 
employs 2 additional operating controls, 
provides 20 times greater meter sensi- 
tivity, 8-fold increase in readability. Beck 


man Instruments. CIRCLE NO. 422 


A-C Millivoltmeter 


A-c measurements down to 10 micro- 
volts are made with new, battery-operated, 
transistorized millivoltmeter described in 
new data sheet; applicable for in-the- 
field voltage measurements on aircraft, 
marine, mobile, servo, telephone and 
carrier equipment, and general lab use. 
Electronic Applications Co. NO. 423 


Strainers 


New 12-page catalog, no. 6008 on self 
cleaning strainers for steam, air, gas, 
liquids including cryogenic services, de- 
tails over 600 standard company strainers; 
wide selection of available body materials, 


end connections, pressure ratings and sizes. 
pressure 


Complete pressure drop = and 
temp. limit data provided. Leslie Co. 





New Address— 
EFFECTIVE MAY 1, 1961 


ISA International Headquarters 
Penn Sheraton Hotel 
530 William Penn Place 
Pittsburgh 19, Pennsylvania 











Pressure Regulators 


Reliance type HPC pressure regulators 
for reducing applications are designed 
with secondary guides, isolator plates. 
Recommended as primary regulators for 
use with ammonia, general service in 
gasoline plants, refineries. Cutaway illus- 
trations, dimensions, capacities included. 
American Meter Co. CIRCLE NO. 425 


Torque Measurement 


New 12-page brochure on measuring 
torque characteristics, speed of motors, 
gear trains, servo mechanisms, potentiom- 
eters, covers torque ranges: ‘4 gm-cm to 
200 Ib-in. Includes formulas for computer 
power, methods of using stroboscopes, 
tachometers for analyzing rotating mo 
tion. Power Instruments, Inc. 


CIRCLE NO. 421 CIRCLE NO. 424 CIRCLE NO. 426 


Fits in 


—to a wide range of 
in-plant and original 
equipment needs 


CAMBRIDGE 


pH INDICATORS 
and RECORDERS 


Labor saving—profit producing! 


In addition to portable pH meters, 
Cambridge makes line-operated Direct 
Reading pH Indicators and Recorders 
for permanent installation. They are 
accurate, stable and assure continuous 
and trouble-free performance. Either 
the Recorder, Indicator or both, may be 
located at any reasonable distance 
from one or several sampling points. 
The Glass Electrodes are placed in 
vapor-tight housings of clog-free sam- 
pling chambers. 


A remarkable series of 244” gauges 
brings you quality, accuracy and stamina 
—along with REAL economy! 

All have strong 214” bonderized case and 
brass screwed ring with bevelled glass. 
All have new Marsh “Read-easy”’ dial. 
All are standard with Marsh “‘Recalibra- 
tor.” Every gauge is guaranteed accurate 
within 1% of dial reading. 


Ranges: 
15-30-60-100- 
160-200-300- 
600-1000 Ibs. 
and30” vacuum 


Send for Bulletin 


CAMBRIDGE 
pH EQUIPMENT 


CAMBRIDGE INSTRUMENT CO., INC. 


1662 Graybar Bldg., 420 Lex. Ave., N.Y. 17, N.Y. 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 


CIRCLE NO. 104 ON PAGE 110 


Single-Point 

pH Recorder 
(Strip Chart Assem- 
blies also available) 


Ya" bottom Two types cover wide range of needs: 
Type 11 has silver-brazed copper alloy 
bourdon tube and bronze-bushed move- 
ment. Type 11S has 316 stainless steel 
bourdon tube with 303 stainless tip and 
socket; stainless steel and monel move- 
ment 


connection. 


Ask For 
New Bulletin 


MARSH INSTRUMENT COMPANY Dept. 56, Skokie, Ill. 


Division of Colorado Oil and Gas Corporation 


Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta, 
Canada ¢ Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas e Eastern 
Seaboard Warehouse: Marsh Instrument Company, 1209 Anderson Ave., Fort Lee, N.J. 


GAUGES « THERMOMETERS « VALVES 
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‘LOW BUDGET... 


Reference Catalog GO) MAC RESISTANCE 
Rapid reference catalog for company 

products features record readers, digital FILAMENTS 

plotters, language converters, and photo 

instruments. Photos included. Benson- | By FOR FAST DELIVERY 

Lehner Corp CIRCLE NO. 427 MME J : 


Ka 
FORN HMI 


TUNGSTEN, BARE WIRE 30 


Batching Control System 
F ; TUNGSTEN, GOLD PLATED 27 
New pamphlet describes automatic 
batching control system for concrete and aU ecaiad Meiaakel men.le 
asphalt proportioning, which utilizes For Chlorine and Fluorine 
“load cells” to weigh out preset amounts Bearing Samples 
of material feeding into weigh hoppers. 
Fairbanks, Morse & Co. CIRCLE NO. 428 "{e\\) \- ane ake) Ane); STRAIGHT 


NICKEL. COBALT. IRON 


Oscilloscopes 


Celorful 20-page booklet details 8 avail- 
able “complete unit” oscilloscopes, fitting 
measurement applications from dc to 
450 kc, dc to 1 Me, de to 15 Mc. Contains 
specs, performance characteristics, illustra- 





ALSO AVAILABLE: 
e Thermal Conductivity Cells for Gas Analysis e Temperature Regulated Cells 
® Micro-Cell for use with '4’’ Packed Columns, VPC © Gas Density Detectors for VPC 
© Gas Blenders for Automatic Mixing of Gases ® Portable and Panel instruments 


tions of single and dual beam, dual trace, 

and rack mounted models. Tektronix. 
CIRCLE NO. 429 

CALL OR WRITE for literature, mentioning type of equipment 

in which you are interested. Address inquiries to Dept. IJ 


GOW-MAC INSTRUMENT COMPANY 
Air Control Valves 100 KINGS ROAD, MADISON, N. J., U.S.A. ¢ Telephone: FRontier 7-3450 
Quick reference digest catalog contains GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 


full line of 2, 3, and 4 way, and 4 way 5 


Port poppet types valves in a single com- CIRCLE NO. 105 ON PAGE 110 


plete chart. Cutaway drawings show seal- we ——— 
ing arrangements, poppets and flow pat- 
tern through valves in normal position. 
Hoffman Valves CIRCLE NO. 430 


Matatenenee Peluters For long-term stable 0.6. Reference Voltages use 


New 16-page picture booklet, “One Way 


to Make Your Job A Little Easier”, pre- 
sents helpful facts about making main- | 
tenance and repair parts; offers solutions MUIRHEAD 


for getting machinery repaired and back 
into production fast at minimum cost. 


La Salle Steel Co CIRCLE NO. 431 | 
STANDARD : REFERENCE 
CELLS : : CELLS 




















Nuclear Gaging Systems 


Details, operating methods, specs on 
nuclear gaging systems for measuring 
liquid, solid, or slurry levels or inter- 
faces, are described in new 4-page folder. 


: — seggrninnagin ne, spre sei They are Stable, Reliable, Robust, Repeatable— and the price is right 
pati doen tye geet em Saturated and Unsaturated types for industrial or academic purposes 


dicator, motor-driven gage, gamma switch. 
Write for Publications 425 & 430 


Ohmart Corp CIRCLE NO. 482 
Quick-Disconnect Couplings MUIRHEA D 


Handy reference to basic valving and Precision Electrical Instruments 
connection principles of quick disconnect 
couplings is available in 8-page booklet MUIRHEAD INSTRUMENTS INC., 441 Lexington Avenue, New York I7, N.Y. U.S.A. 
for design engineers in aircraft, missiles Telephone : Murray Hl! 2-8/3! 
industries. Sumarizes advantages and lim- MUIRHEAD INSTRUMENTS LIMITED, STRATFORD, ONTARIO, CANADA Telephone: 271-3880 


itations of specific valving, connection MUIRHEAD & CO. LIMITED, BECKENHAM, KENT, ENGLAND. Telephone: Beckenham 4888 


concepts, variations possible. Aeroquip 
| 


Corp CIRCLE NO. 433 CIRCLE NO. 106 ON PAGE 110 
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Judging by 
the Company 
We Keep... 


... “The Company We Keep” will 
accept only the best in control cen- 
ter design. 


O10 


The console shown above, part of 
a large control system for a 
modern process plant, is an ex- 
ample of Electro-Mech functional 
design excellence which means 
the best. 

Allow us to quote on your entire 


control systern requirements. 


Electro-Mech Corp. Norwood, N. Jj. 


Electro-Mech 
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new literature 





Recorders & Controllers 


Highly-detailed folders present tech 
nical data on circular and_ strip-chart 
recorders, circular-scale indicator, and in- 
dicator controller. Minneapolis-Honeywell 


CIRCLE NO. 434 


Ignitron Excitation Circuits 


16-page bulletin on ignitron excitation 
circuits explains functions of associated 
electrodes (anode, grid and ignitor) . Con- 
tains schematics, graphs, charts. General 
Electric CIRCLE NO. 435 


Switches 


New 48-page catalog on selection and 
ordering of switches includes applications, 
materials, characteristics of company’s 
standard and special switches. The Daven 


Company CIRCLE NO. 436 


Flame Detector 


New, two-page illustrated spec sheet 
describes flame detector which operates 
internal relay, transmits signal to static 
switch. Detector monitors any fuel burn 
ing equipment using coal, gas or oil for 
industrial furnaces, boilers. 
CIRCLE NO. 437 


control of 
Bailey Meter Co 


Turbine Flowmeters 


Two new turbine propeller-type flow 
meters that transduce liquid velocity to 
an mv signal can be installed directly to 
pipeline in any attitude. Accuracy: +0.5% 
of flow rate over broad flow range. Di 
mensional drawings, characteristics, capa 
cities included. Fischer & Porte 

CIRCLE NO. 4388 


Pressure Switches 


New line of low-cost, externally adjust 
able pressure and differential-pressure 
switches for ranges from 15 to 200 psid 
are designed to open/close electrical cit 
cuit when pressure, differential pressure 
or flow become too high/too low. Photos, 
drawings, specs included. Pall Corp 

CIRCLE NO. 439 


Gearheads & Speed Reducers 


Combination handbook-catalog for en 
ginecrs and purchasing agents provides 
technical data and specs on gearheads 
and speed reducers. The 28-page, 2-colot 
volume includes design, performance, di 
mensional drawings, input-output ratios 
Superior Mig. & Instrument Corp 

CIRCLE NO. 440 





MISSILE 
COMPONENT 
CLEANING 


We are equipped to meet all 
technical requirements for 
the cleaning of metal, teflon 
and other products to the 
high cleanliness level 
needed for compatibility to 
liquid oxygen, helium or 
other exotic fuels. 

Microscopically cleaned to 

25 micron particle size 
Complete military approved 
environmental facilities for 

Acceierometers 

Pressure Indicators 

Pressure Pilots 

Hand Valves — HP & LP 

Solenoid Switches 

Pressure Switches 

Gauges, all types 

Elbows, duct work, 

piping, stainless 

Flexible hoses from 2” to 10” 

diameter, length to 30’, stainiess 

steel, teflon, teflon lined 

Expansion joints, stainless steel 

Valves 

Regulators 

Tubing, fabricated, stainless steel 
Rigid inspection, testing 
and complete packaging fa- 
cilities with resident military 
inspectors. 

Call or Write Dept. 5 
MISSILE COMPONENT 
CLEANING LABORATORIES 
2224 N. 10th St., Phila. 33, Pa 
BAlidwin 9-0400 TWX-PH 336 
A division of the 
Quaker Export Pack Co 
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TANKCMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 








N 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON, N. J. 
CIRCLE NO. 109 ON PAGE 110 





Controllers 


A 56-page catalog on complete line of 
controllers — pneumatic and electric — 
covers new modular design features, new 
proportional-plus-reset-plus-rate control 
units, partial chart listings, pneumatic, 
electric contacts. Mpls.-Honeywell 

CIRCLE NO. 441 


Slide-Rule Kit 


Do-it-yourself special purpose slide-rule 
kit contains parts for making 3 basic 
slide-rule blanks. Includes plastic scale 
plotting ruler, universal logarithmic 
chart, illustrated book of instructions. 
Dyna-Slide Co CIRCLE NO. 442 


Multi-Point Controllers 


An 8-page folder details compact, ac 
curate, automatic ten-point, off-on po 
tentiometer and bridge-type controllers. 
Data includes applications, specs, photos, 
and usage with all standard sensing ele- 
ments. Thermo Electric Co. NO. 443 


Combustion Control Systems 


Application guide covering design, selec- 
tion of combustion control systems pre- 
sents clear analyses of two main groups: 
proportioning and metering. Concise 
block-diagrams, operational data, mount- 


ing procedures included. Electro-Mech 


Corp CIRCLE NO. 444 


CIRCLE SEAL 
HIGH PRESSURE 


SHUTOFF VALVE 
« LEAKPROOF 
Fingertip Operation 


900 : 
SERIES 
a ——— - ‘ = " 


0-6000 psi. 14” pipe and %” 
tube connections. 303 Stainless 
construction. 


CIRCLE 
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Unique design combines 
positive leakproof shutoff 
with full flow passages and 
freedom from wire drawing 
Design of stem and seat per- 
mits simplified throttling of 
flow. Light fingertip opera- 
tion actuates either a hand- 
wheel or toggle lever for 
rapid actuation. Unique and 
useful variations on the 
basic 900 Series configura- 
tion: « Right angle flow. 
——2. * Integral Relief—combines 
relief valve function with 
shutoff permitting cylinder 
thermal pressure relief, etc 
¢ Triport with one inlet and 
two outlets or one outlet 
and two inlets. 


CIRCLE SEAL PRODUCTS CO., INC. 
‘ 2181 East Foothill Blvd., 
Pasadena, Calif. 


Alarm Telemetering System 


New alarm telemetering system, dis 
cussed in data sheet, features continuous 
monitoring of up to 50 alarm signals, 
2-wire transmission system up to 20-mile 
transmission, audible and visual alarm 
Instruments, Inc. CIRCLE NO. 445 


Flow Transducer 


Data sheet announces improved version 
of Mark V flow transducer for accurate, 
economical measurement of fluid flows 
in large pipelines; applicable to unlimited 
line sizes and flow rates; low pressure 
loss. Ramapo Instrument Co NO. 446 


Filter Glass 


\ 40-page book for industrial, scientific 
and photographic needs describes ultra- 
violet, infra-red, and polarizing filters. 
Includes transmission curves of each filter, 
complete range of colors. Tiffen Optical 
Company CIRCLE NO. 447 


Measurement Systems 


Electronic weight and thrust measure- 
ment systems used on ICBM’s and jet 
aircraft are featured in new 32-page tech- 
nical brochure. Secondary standards for 
load cell calibration, installation at Ed 
wards AFB also featured. Gilmore In 


dustries CIRCLE NO. 448 


Nuclear Instrumentation 


Nuclear instruments and systems, de 
signed to perform given counting or an 
alyzing functions, are described in 40-page 
illustrated catalog, which includes com 
plete systems, detectors and accessories 


Hammer Electronics CIRCLE NO. 449 


High Capacity Balance 


New folder presents performance chat 
acteristics, photos of new higher capacity 
balance for weighing in biochemistry, 
spectroscopy, instrumental analysis, spe 
cific analytical methods, microchemistry 
Cahn Instruments CIRCLE NO. 450 


Gage Modifications 


84-page idea book for inspection engi 
neers shows how standard company com 
ponents can be incorporated in special 
and unusual gaging assemblies. Simpl 
solutions to many gaging problems, illus 
trations included. Boice Gages. NO. 451 


Superconductivity 


Fully-illustrated 24-page brochure on 
company projects features special section 
on electron “tunneling” between supe 
conductors through thin insulating films 

discovery could bring about a new 
family of electronic devices. General Elec 
tric CIRCLE NO. 452 





GET AN ISA CERTIFICATE 
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Justrument Society of America 


em organization for advancing the arts aud srewces related te the theory, 
deugn, manufacture and ust of susirument: and controls 


John Doe 


10 the warrems srewces and techmelogre:. 
Ralph H- Lang 



































for $1 
Name 
Address 
City 


Gain recognition by displaying a professional-looking ISA Membership 
Certificate. Includes hand-lettering of name and grade enclosed in 
attractive leatherette 


covering guarantees long use. Measures 812"x11" 


Instrument Society of America 
Please send me ISA Membership Certificate & holder 
| wish my name to appear as follows 


Membership Grade 
| enclose check [ 


Transparent 
$1.00 


holder. No framing necessary 


only 





313 Sixth Ave Pittsburgh 22, Pa 


money order Section 
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career positions of unusual 
scope and interest in 


Connecticut or Florida 


Pratt & Whitney Aircraft’s Florida Re- 
search and Development 
West Palm Beach, Florida and its Con- 
necticut Aircraft Nuclear Engine Lab- 


Center at 


atory (CANEL) in Middletown, Con- 


necticut has interesting and challeng- 


g work in Instrumentation and Con- 


trols associated with the development 
and testing of 
rocket engines, and indirect cycle liq- 


advanced _turbojets, 


d metal reactor system 


LORIDA OPPORTUNITIES 
ELECTRONIC ENGINEERS: 


One to five years’ experience in electro- 
mechanical, electrohydraulic, and electro- 
pneumatic servo control systems; systems 
design with good mechanical background. 


Instrumentation operations experience with 
oscillograph, strip chart and digital data 
acquisition systems desirable 


INSTRUMENTATION 
ENGINEERS: (BSME or BSEE) 


One to five years’ experience in the op- 
eration of shock tubes and the analysis 
of shock tube data, particularly as applied 
to investigations in transient pressure re- 
sponses in pneumatic systems 


Experience in the operation of random 
control vibration equipment including 
mounting fixtures and accelerometer sys- 
tems 


Three-year minimum experience directly 
related to gas and liquid flow measure 
ments including turbine and variable area 
type flowmeters, venturi and orifices. 


CONNECTICUT OPPOR- 
TUNITIES (CANEL) 


INSTRUMENTATION 
ENGINEERS: 


Present programs involve the design, de- 
velopment, and application of sophisti- 
cated high-temperature instrumentation 
for liquid metal systems, process control, 
nuclear research and control, and data 
reduction. 


Of particular interest are engineers with 
one to five years’ experience in one or 
more of the following fields of instru- 
ment development or application: Nuclear 
measurement, reactor control, chemical 
process control, instrumental analysis, heat 
treating furnace control, aircraft power- 
plant control, and test instrumentation. 
Design or application experience with an 
instrument manufacturer may also be ap- 
plicable 


ease submit complete resume, in- 


cluding minimum salary requirement, 


Mr. J. W. Morton, Office 55 
Pratt & Whitney Aircraft 
West Palm Beach, Florida 

—or— 

Mr. L. T. Shiembob, Office 55 
Connecticut Aircraft 
Nuclear Engine Laboratory 
Box 611, Middletown, Connecticut 


All replies will be handled promptly 
and in complete confidence. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
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ISA Journal 


new literature 





Sinter Analyzer 


Reprint describes new electronic analyz 
er which controls sinter quality rapidly: 
18-30 sinter samples, 1-12 ore samples 
daily. Specimen preparation, quantitative 
determinations made on 6 elements in 25 
minutes also described. Philips Electronic 


Instruments CIRCLE NO. 453 


Sight Flow Indicators 


Complete description of company line 
of sight flow indicators is presented in 
new 4-page bulletin. Construction details, 
dimensions, operating limits given for 
flapper, rotary types with threaded and 
flanged connections. Schutte & Koerting. 

CIRCLE NO. 454 


Transformers 


Nearly 300 off-the-shelf transformers, 
chokes, reactors available from leading 
electronic jobbers in U.S. and Canada, 
are listed in quick-reference catalog. Pho- 
dimensions, performance 
included. Dresser 
CIRCLE NO. 455 


tos, diagrams, 
and engineering data 
Electronics. 


Linear Accelerometer 


Small size, light weight, high frequency 
response over wide temperature level are 
prime advantages of new unbonded strain 
gage linear accelerometer. Ranges: +25 g 
through +100 g. Unit provides constant 
damping from —65° to +250°F without 
jacket. Statham Instruments. 

CIRCLE NO. 456 


heater 


Temperature Monitor 


Bulletin describes ultra-reliable high 
speed automatic monitor system for scan- 
ning up to 3,600 temperatures in 0.8 
sec with reliability in the order of 50- 
million component unit hours mean time 
to failure. Monitor Systems/Epsco 

CIRCLE NO. 457 


Transformer Tips 


\ 52-page pocket manual contains gen- 
cral information, operating, maintenance 
tips and connections for pole-type distri- 
bution transformers; also carries tables, 
charts covering pole-type transformers 
(167 kva and smaller; 15,000 volts and 
Allis-Chalmers NO. 458 


below) . 


“‘Computa-Guide”’ 


A graphic aid which eliminates math- 
ematical calculations of harmonic com- 
ponents of complex wave forms, rapidly 
determines the performance of R-F 
doublers, triplers, straight through ampli- 
fier electron tubes. Instruction booklet 


included. Amperex Electronics. NO. 459 


_Classified 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line, 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Granite Bidg., 
313 Sixth Ave., Pittsburgh 22. Pa., not later than 
10th of month preceding date of publication. 








| REPRESENTATIVES WANTED 





REPRESENTATIVES WANTED. Areas open: Wash.- 
Ore., New England, Colorado-New Mexico, Ala.- 
Tenn. and Fla.-Ga. Industrial and laboratory in- 
struments. Write Box No. 2164, c/o ISA Journal 





MANUFACTURERS 
REPRESENTATIVES 











MANUFACTURERS REPRESENTATIVE selling to Re- 
fineries, Utilities, General Industry and OEMS in 
Chicago, Michigan, Indiana, and Illinois desires 
additional lines. Write Box No. 2165, c/o ISA 
Journal. 


MANUFACTURERS REPRESENTATIVE in New York 
area, excellent contacts in aircraft, instrumenta- 
tion and process industries seeks line in instru- 
ment, contro! or test equipment field. Write Box 
No. 2167, c/o ISA Journal. 





INSTRUMENT APPLICATION ENGINEER 


Major New England instrument manufacturer 
has opening in Application Engineering 
partment for young graduate engineer with 
several years’ experience in process control 
work. Job involves working with users and 
company’s Field Sales Engineers on instru- 
ment problems and promotion of new instru- 
ments. Experience with pneumatic instrumen- 
tation desirable. Some traveling. Send resume 
to Box No. 2166, c/o ISA Journal 








RESEARCH ENGINEER 
INSTRUMENTATION 


Attractive instrumentation as- 
signments in the development 
of electronic, electrical and me- 
chanical automatic controls for 
the food industry. E.E. degree 
necessary. Five to ten years 
experience in the field of elec- 
tro-mechanical controls. Write 
Box No. 2163, c/o ISA Journal. 








wee CHIEF INSTRUMENT== 
ENGINEER 


To assume full responsibility for operations 
of Instrument Engineering Department. 
Requires full knowledge of application of 
pneumatic and electronic instrumentation 
to chemical and polymer plants. This is a 
real career opportunity with medium size, 
fast growing engineering and construction 
company, specializing in plants for poly- 
mers, monomers, and organic chemicals. 
All benefits. Pleasant suburban_ living, 
only half hour from New York City. 
Highest professional working environment. 
Send resume and salary requirements 


in complete confidence to: 
S. A. Fruchtman, Chief Engineer 


CRAWFORD & RUSSELL 


INCORPORATED 
7 Market St. Stamford, Connecticut 

















SUN LAMP FOR TESTING 
Color fastness 


AMERICAN INSTR. CO. 


MODEL 10-300 
Meets A.S.T.M. Spec.—D620-49 
Original New Condition 
At Substantial Discount 
Phone or Write—Mr. G. A. Steece 


CHEMICAL PROCESS COMPANY 
REDWOOD CITY, CALIFORNIA 


INSTRUMENT 


ENGINEERS 


Major west ceast engineering and 
construction firm has openings for 
senior engineers experienced and 
qualified in instrumentation and/or 
systems engineering. To assume full 
job responsibility on a project level 
for the instrumentation and control 
of processing, industrial and power 
plants. Would prefer experience in 
electronic control and digital infor- 
mation systems. 

Relocation allowances cover moving 
costs plus transportation reimburse- 
ment for you and members of your 
family. If you have an interest in a 
San Francisco assignment, please 
send a resume of experience, in- 
cluding your present and required 
salary, to George |. Copeland, Man- 
ager of Personnel. A personal inter- 
view will be arranged for qualified 
applicants. 











BECHTEL 

CORPORATION 

220 Montgomery St 
San Francisco, California 











GAGE 


STRAIN 
TECHNIQUES 


and 


INDUSTRIAL 
PHOTOELASTICITY 


Three short courses, each of one week's 
duration, will be sponsored jointly by the 
Society for Experimental Stress Analysis 
and Engineering Extension, Department of 
Engineering, at the University of California 
of Los Angeles, during the summer of 196]. 


STRAIN GAGE TECHNIQUES 
(Lecture Course) 
August 21-25, 1961 
(Monday through Friday 


STRAIN GAGE TECHNIQUES 
(Laboratory Program) 
August 28-September 1, 1961 
(Monday through Friday) 


INDUSTRIAL PHOTOELASTICITY 
(Lectures & Laboratory) 
September 5-9, 1961 
(Tuesday through Saturday 


For further information 
write to: 
Engineering Extension, Dep. of Engineering 
University of California 
Los Angeles 24, California 


| Metals Handbook 


\ 32- page illustrated brochure de 
scribes new 1300 page ASM Metals Hand 
book, “Properties & Selection of Metals”. 
Presents examples from 6 major sections 
and data on how book was compiled by 
1355 ASM members. American Society 
for Metals CIRCLE NO. 460 


Dial Thermometers 


\ 20-page, 2-color catalog illustrates 
complete line of bi-metal actuated dial 
thermometers with back, bottom, side, and 
“every angle” connections. Construction 
features, sizes, stem lengths, dimensions, 
general specs included. Manning, Max- 


well & Moore CIRCLE NO. 461 


Pressure Indicator 


A 4'2-lb, 115v redesigned pressure indi 
cator for gas, fluid thrust, 
torque measurements up to 42 mile away, 
is illustrated in spec sheet with strain 
gage pressure transducer. Panel mounting 
data, calibration included 
Taber Instrument Corp. NO. 462 


pressure, 


procedures 


Microwave Engineering 


\ 2-color 8-page brochure describes 
company R & D of specialized microwave 
equipment and standard components 
standard filters (band pass, band rejec 
tion, low and high pass) and micrometer 
head and direct reading wavemeters. Fre 


quency Standards CIRCLE NO. 463 


Miniature Accelerometer 


miniature ac 
applications 


Spec sheet details new 
celerometer for airborne 
where compactness, high accuracy, high 
level signal output are demanded. Dy- 
namic error band (including linearity, hy 
resolution, repeatability) is as 
Bourns, Inc NO. 464 


steresis, 


low as +6% 











CAREER OPPORTUNITY 


for 


INSTRUMENT ENGINEER 
in 
NEW ALUMINA PLANT 


Harvey Aluminum, a dynamic, fast growing 
producer of primary aluminum and mill prod- 
ucts is engineering a new alumina plant. 


The following challenging position is now 
open: 

Senior instrument engineer, minimum 

4 years plant experience in the in- 
strument department of a Bayer ore 
process or alternatively, minimum 6 
years plant experience in the instru- 
ment department of other metaliur- 
gical or chemical processes. 


This permanent position offers excellent ca- 
reer opportunity with a strong growth com- 
pany. 

Send complete 
experience to: 


HARVEY ALUMINUM (incorporated) 
Attention: Mr. Ron Howard 
Director of Professional Personnel 
19200 South Western Avenue 
Torrance, California 


resume of education and 
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CONFERENCE CALENDAR 





APRIL 1961 


x April 17-19—7th National ISA Symposi- 
um on Instrumental Methods of Anal- 
ysis, Shamrock Hotel, Houston, Texas. 
Contact: ISA Meetings Manager, 313 
Sixth Ave., Pgh. 22, Pa 


April 17-21—Strain Gage Techniques Short 
Course, Southwest Research Institute, 
San Antonio, Tex. Sponsor: S. W. Re- 
search Inst. and Society for Experi- 
mental Stress Analysis. Contact: Dr. 
M. M. Lemcoe, S.W. Research Inst., 
Box 2296, San Antonio 6, Texas. 


x April 19-21—7th Annual ISA Southeastern 
Conference & Exhibit, Charlotte, North 
Carolina. Sponsor: ISA District III. 
Contact: E. M. Seagrave, Celanese 
Corp. of America, P. Box 1414, 
Charlotte, N. C. 


April 24-27—32nd Annual Aerospace Medi- 
cal Association Conference, Palmer 
House Hotel, Chicago, Ill. Sponsor: 
AMA. Contact: Dr. J. N. Waggoner, 
The Garrett Corp., 9851 Sefulveda 
Bivd., Los Angeles 45, Cal 


April 25-27—3th National Conference on 
Electromagnetic Relays, Stillwater, 
Oklahoma. Sponsors: Oklahoma State 
University, National Assoc. Of Relay 
Manufacturers. Contact: Prof. C. F. 
Cameron, Oklahoma State University, 
Stillwater, Okla. 


April 26-28—7th Regional IRE Technical 
Conference & Electronic Exhibit, 
Phoenix, Arizona. Sponsor: IRE. Con- 
tact: H. W. Welch, Jr., P.O. Box 1417, 
Scottsdale, Arizona. 


* April 30-May 4—7th National ISA Aero- 
Space Instrumentation Symposium. 
Adolphus Hotel, Dallas, Texas. Con- 
tact: W. J. Gabriel, Convair Division, 
General Dynamics, Fort Worth, Texas. 


MAY 1961 


*May 8-10—4th National ISA Power In- 
strumentation Symposium, LaSalle 
Hotel, Chicago, IJ. Contact: H. A. Van 
Wassen, Duquesne Light Co., Pitts- 
burgh 19, Pa. 


May 8&-1l—Symposium on Plant Stream 
Analyzers and 26th Midyear Meeting, 
American Petroleum Institute, Div. of 
Refining, Rice Hotel, Houston, Tex 
Sponsor: API. Contact: R. R. Wright, 
API, 1271 Avenue of the Americas, 
New York 20, N.Y. 


May $-11—Western Joint Computer Con- 
ference, Ambassador Hotel, Los An- 
geles. Sponsors: IRE, AIEE, Assoc. for 
Computing Machinery. Contact: Dr. 
W. F. Bauer, Thompson Ramo Woold- 
ridge, 8433 Fallbrook Ave., Canoga 
Park, Cal. 


*May 10-12—Pulp and Paper Instrumen- 
tation Symposium, Northland Hotel, 
Green Bay. Wisc. Sponsors: ISA and 
TAPPI. Contact: J. W. Replogle, Pan- 
ellit Service Corp., Skokie, Il 


May 15-17—National Symposium on Micro- 
wave Theory & Techniques, Sheraton 
Park Hotel, ashington, D.C. Sponsor 
IRE. Contact: Gustave Shapiro, Engi- 
neering Electronics Section, National 
7 ae of Standards, Washington 25, 


* Denotes ISA Sponsored or Participating Meeting 


May 15-18—12th Annual Symposium on 
Spectroscopy, Hilton Hotel. Chicago, 
Illinois. Sponsor: SAP. Contact: Wil- 
liam Ashby, Continental Can Co., 7622, 
South Racine Avenue, Chicago 20, Il. 


May 21-23-1961 Annual Meeting, Fluid 
Controls Institute, The Cloister, Sea 
Island, Ga. Contact: FCI, P.O. Box 
667, Pompano Beach, Fla. 


*%May 22-24—l0th National Telemetering 
Conference, Sheraton Towers Hotel, 
cmon. Ill. Sponsors: ISA. AIEE, 
ARS, IAS, IRE. Contact: ISA Meetings 
Manager, 313 Sixth Ave., Pgh. 22, Pa 


May 22-26—1961 National Conference of 
Society of Photographic Scientists & 
Engineers, Arlington Hotel, Binghamp- 
ton, N.Y. Sponsor: SPSE. Contact: 
SPSE, Box 1609, Main Post Office, 
Washington, D.C. 


May 23-25—Symposium on Large Capacity 
Memory Techniques for Computing 
Systems, Dept. of Interior Auditorium, 
Washington, D.C. Sponsor: Informa- 
tion Systems Branch, Office of Naval 
Research. Contact: Josephine Leno, 
Code 430A, Office of Naval Research, 
Washington 25, D.C. 


JUNE 1961 


June 4-July 15—Recent Developments in 
Electrical Engineering—Summer Ses- 
sion, Moore School of Electrical Engi- 
neering. Univ. of Penna. Contact: Prof 
Morris Rubinoff, Moore School of Elec 
Engre.. Univ. of Penna., Philadelphia 
4, Pa 


*xJune 5-8 — ISA Instrument-Automation 
Summer Conference and _ Exhibit. 
Queen Elizabeth Hall, Royal York Ho- 
tel, Toronto, Ontario, Canada. Con- 
tact: J. S. Bennet, 160 Calvington Dr., 
Toronto, Ontario. 


June 9-17—13th ACHEMA-Chemical Engi- 
neering Congress & Exposition, Frank- 
furt am Main, Germany. Contact: ACS, 
86 E. Randolph St., Chicago 1, Il 


*xJune 12-16—Air Pollution Instrumenta- 
tion Symposium & Annual Meeting of 
Air Pollution Control Association, Ho- 
tel Commodore, New York, N.Y. Spon- 
sors: ISA, APCA. Contact: D. F. 
Adams, Div. of Industrial Research, 
Washington State University, Pullman, 
Washington. 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, Michigan State Univ., East Lan- 
sing, Michigan. Contact: ISA Meetings 
Manager, 313 Sixth Ave., Pgh. 22, Pa. 


June 13-16—Joint Technical Meeting, In- 
stitute of Aerospace Sciences and 
American Rocket Society, Hotel Am- 
bassador, Los Angeles. Sponsors: IAS, 
ARS. Contact: IAS, 2 E. 64th St., New 
York 21, N.Y 


June 13-23 — Experimental Techniques 
Summer Course, MI. Cambridge, 
Mass. Contact: Prof. N. H. Cook, Dept. 
of Mech. Engrg., M.1.T., Cambridge 39, 
Mass. 


June 14—5th Annual Conference, IRE- 
PGPEP, Hotel Sheraton, Philadelphia, 
Pa. Sponsor: IRE. Contact: W. J 
Welsh, RCA, Moorestown, N.J. 


June 25-July 1—International Conference 
on Measurement, Budapest, Hungary 
Sponsor: IME Contact: arry 
Burke, Jr., Consolidated Systems 
Corp., 1500 S. Shamrock Ave., Mon- 
rovia, Cal. 


June 26-28—5th National Convention on 
Military Electronics, Shoreham Hotel, 
Washington, D.C. Sponsor: IRE-PGM- 
IL. Contact: C. De Vore, 3224 16th St., 
N.W., Washington 10, D.C. 


*xJune 28-30—2nd Joint Automatic Control 
Conference, Colorado University, Boul- 
der, Col. Sponsors: ISA, AIEE, AIChE, 
ASME, IRE. Contact: ISA Meetings 
Manager, 313 Sixth Ave., Pgh. 22, Pa 


June 29—One-Day Meeting on High Pre- 
cision Connectors, Boulder Labora- 
tories, National Bureau of Standards, 
Boulder, Colorado. Contact: J. R. Crad- 
dock, Technical Information Office, 
Boulder Laboratories, N.B.S., Boulder, 
Colo. 


JULY 1961 


July 4-7—27th Annual Meeting, National 
Society of Professional Engineers, 
Olympic Hotel, Seattle, Washington 
Contact: K. E. Trombley, NSPE, 2029 
K Street, N.W., Washington 6, D.C. 


July 10-293—Process Control Theory Sum- 
mer Course, Case Institute of Techr ol- 
ogy, Cleveland, Ohio. Contact: Dr. D 
P. Eckman, Director, Systems Research 
Center, Case Inst. of Tech., Cleveland 
6, Ohio 


*%July 16-21—4th International Conference 
On Medical Electronics & 14th Con- 
ference on Electrical Techniques in 
Medicine & Biology, Waldorf-Astoria 
Hotel, New York City. Sponsors: ISA, 
IFME, AIEE, IRE. Contact: Lewis Win- 

ner, 152 W. 42nd St., New York 36, N.Y 


SEPTEMBER 1961 


*September 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh, N. Carolina. 
Sponsors: ISA, AIEE, IRE. Contact: 
Cc. S. Lisser, Union Carbide Nuclear 
Co., Oak Ridge, Tennssee. 


* September 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles, 
Calif. Contact: John E. Witherspoon, 
7107 Penfield Ave., Canoga Park, Cal 


*September 20-21 — Industrial Electronics 
Souspestum. Bradford Hotel, Boston, 
Mass. Sponsors: ISA, IRE, AIEE. Con- 
tact: W. M. Trenholme, Instrument 
Dept., General Electric Co., 40 Federal 
St., West Lynn, Mass. 





LAST CALL FOR... 





7th National ISA Symposium on Instrumental Methods of Analysis, Houston, Tex., April 17-19 
7th Annual ISA Southeastern Conference & Exhibit, Charlotte, North Carolina, April 19-21 
7th National ISA Aero-Space Instrumentation Symposium, Dallas, Tex., April 30-May 4 

4th National ISA Power Instrumentation Symposium, Chicago, Ill., May 8-10 

Pulp & Paper Instrumentation Symposium, Green Bay, Wisc., May 10-12 
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When 

Your Process 
Demands 
Excellence... 


A process is only as good as its controls, and the heart 
of a control system is the valving. The primary purpose 
of a valve is to control the flow of fluids with the 
demands of a process determining the characteristics of 
the valve. Your process, will therefore, govern 

valve selection. 

BS&B’s Super 70 valves with a record of outstanding 
performance under exacting conditions will provide your 
process with maximum efficiency. 

A valve will work best only when intelligently applied to 
the operating conditions of the process. BS&B’s technical 
service group is well qualified to assist you in valve 
selection and application. 


The Super 70 Family of Valves 


Globe—Top and 3 Way ; 
Bottom Guided— mp an { 
Double Ported oR Bottom 




















An Cxp J - 
Single =» gee Angle Guided 


"} Ported 



































Globe— 


Globe—Top and Top and Bottom 
Bottom Guided— Guided— 
Clamp Ring Double 

Ported- Single 


Closure—Double 
Ported Ported 
: Single 
Ported 
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sided 


























































































































For the complete Super 70 story, write ... Dept. 4-EH4 
BS&B 7500 East 12th Street, Kansas City, Missouri. 


BLACK, SIVALLS « BRYSON 


TULSA + OKLAHOMA CITY + KANSAS CITY + EDMONTON + THE HAGUE 





if PANEL SPACE 
or 
PORTABILITY 


is your problem... 


The Westronics Miniature 
MULTIPOINT Recorder 
Model M5A is your perfect 
solution. 


The panel space occupied 
by the Westronics Miniature 
MULTIPOINT Recorder is 
only 8Y% x 9% inches, or 
only 25% of the panel space 
required by most large case 
recorders. 


The Westronics Miniature 
MULTIPOINT Recorder 
scans and measures 2 to 12 
different input sources at the 
rate of 5 seconds per point. 





Westronics manufactures a 
complete line of miniature 
and full size recorders with 
more optional features than 
any other manufacturer. 

















STANDARD UNITS AVAILABLE FROM STOCK. SPECIFICATIONS UPON REQUEST. 
WV! westronics, inc. 
TWX FT 8248 U ° 3605 McCART STREET . FORT WORTH, TEXAS 


CIRCLE NO. 112 ON PAGE 110 





